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helps us know 
build better stern drives. 


OMC Stern Drives are made by the same people who 50% more maneuverability than other stern drives. 
make more outboards than anyone else. That's why OMC 
Stern Drives give you so many outstanding features. 


And then there's OMC's exclusive SelecTrim feature on 
120 and 165 h.p. models that lets you change the plan- 


A power tilt that raises the outdrive at a flick of a switch ing angle of your boat automatically. Plus, superior 
to let you beach, trailer and launch more easily. And resistance to salt water and damaging corrosion. Choose 
an outdrive that automatically kicks-up to protect you from 100 to 245 h.p. and specify OMC Stern Drive on 
from sunken hazards. A turning ratio that gives up to your next boat. 
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IT'S WHAT YOU'D EXPECT FROM THE MAKERS OF JOHNSON & EVINRUDE. 


Before telephone installers make their first call, 


they get a $1,700 training course. 


College education isn't the 
only thing that's gone up. 

It now costs us twice as much 
to train a telephone installer as 
it did ten years ago. 

But it's one of the best ways 
we know to improve your service. 
So we do it right. 

Each of our training centers 
has a practice house. So a new 
installer can make mistakes on 
our wall, not yours. 

There's also an 800-page 
textbook that suggests a right 
way to do everything. 

Like leaving a small ‘‘drip 
loop" in the outside wire to keep 
water from running down the 
side of your house. 

And drilling guide holes for 
screws so they won't split your 
baseboard. 

And keeping telephone wires 


a safe distance from electric 
wires to protect you from shocks. 

With 20,000 new installers 
this year to be trained at full pay, 
you can see why we worry about 
the high cost of training. 

Despite rising costs like these, 
residential telephone rates have 
gone up only 875 overall since 
1961. And long distance rates have 
actually gone down. While the  ,* 
cost of living has gone of 
up 37%. ase 

p 37% 1961 e-MZ--4, or 

Obviously, this can't go on. 

Because the cost of providing 
you good telephone service 
is going up, telephone rates are 
going up, too —but based on 
the last ten years, far less than 
most things you buy. 

AT&T and your local 
Bell Company. 


, 1971 

r Consumer 
Price Index 
Up 37% 


Up 8% 
(C.P.1.) 
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Once you understand 


how central air conditioning works, 
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How central air 
conditioning works: 


1. Hot, moist household air 
2. is drawn through a filter 
3. by means of a fan blower 
4. located in your furnace. 
5. It then passes through a 
cooling coil that absorbs 
the heat. 
6. This absorbed heat is 
then passed on by 
refrigerant tubes to an 
outdoor condensing unit 
1. where the heat is blown 
upward by a fan which 
discharges it into the 
outside air. 
8. At the same time the 
heat is being removed 
from the house, the eooling 
coil removes excessive 
moisture and drains 
it away. ; 
9. Clean, cool, dehumidified f 8 
air is then circulated 
through the ductwork into 
every room of your home. 
A thermostat, located in 
the living area, lets vou 
select the temperature 
level you want. 


ELECTRONIC AIR 
CLEANER 


Central air conditioning is one of the best 
investments you can make for your family. In terms of 
comfort, well-being, and good living. 

Properly applied and installed, a central air 
conditioning system will give you cool air distributed 
evenly throughout your entire home. With proper care, 
it will give you years of reliable service and comfort. It 
could increase the value and salability of your home. 

The cost could be much lower than you might think. 
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CONDITIONED AIR 


FURNACE 
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Particularly if you have a forced warm-air furnace to 
begin with. Because, for both heating and cooling, a fan 
and ductwork are required. 

So if your house has an adequate forced warm-air 
furnace and ductwork, youre halfway there. 

The purpose of these pages on central air 
conditioning is to help you make a wise investment. 

We believe a careful reading will reward you well 
for years to come. 


GE builds quality into 
its components. 
From the preceding page, you know basically how 
central air conditioning works. Now if you'll consider our 


equipment, you'll learn about some of the quality we 
build in. 


The GE Climatuff "compressor has 
a remarkable record of reliability. 


Every GE condensing unit has a GE Climatuff 
compressor, the heart of the 
whole system. This 
compressor has a remarkable 
record of reliability in over 
500,000 installations. What 
makes it so good? It's 
designed for the job and 
manufaetured with careful 
attention to quality. It has 
design features like a quick- 
acting thermal overload 
control to prevent motor 
burnout; a centrifugal oil 
pump for complete lubri- 
cation of all moving parts; 
internal spring mounts to cut 
vibration; and unique, super-strong motor insulation 
that resists refrigerant contamination and helps to 
withstand unusual voltage surges. All together, these 
features make a compressor that's the envy of the 
industry. 


GE's efficient Spine Fin "coils 

help prevent leaks. 

Only GE central 

air conditioning 
units have Spine 
Fin condenser 
coils. The big 
advantage is that 
Spine Fin coils. 

are permanently 

* bonded to 

nem copper or aluminum tubing. This eliminates 
over 90% of the brazed joints, the spots where leaks can 
occur to cause failures. On an equal weight basis, theyre 
almost twice as effective as conventional plate fin coils. 
That's why GE needs only half the weight for heat 
transfer surfaces as competitive units. 


Now for the condensing units. 


The Executive model can give you operating costs up to 
15% lower than other compressor models of the same 
capacity. This is our top-of-the-line model, with an 
automatic two-speed fan so that it loafs along quietly on 
moderate days, but has plenty of reserve power to shift 
automatically into high air-flow on a scorcher to keep 
you cool and comfortable. 

The Executive comes to you with a five-year 
Protection Plan at no extra cost. During the first year, 
under normal usage, there is no charge for parts or labor 


ELECTRIC 


GENERAL GB 


ou ll understand why 
General Electric's works so well. 


(except for filters, exterior panels or grilles). During the 
last four years, a labor charge only for replacement or 
repair of covered parts. Parts and labor for repair to the 
compressor or leaks in the sealed system are covered 
for the entire five-year period. 

We also have a Deluxe model that offers you 
matched component reliability. It features a classic 
appearance and a manually operated two-speed fan. 

Our Deluxe model carries a one-year parts only 
warranty plus an additional four-year parts only 
warranty for the motor compressor. (Labor, diagnostic 
calls and local delivery of parts not included.) 

Top air discharge is better. It means that hot air is 
directed upward; not sideways at the bushes. The noise 
is directed upward 
and not toward 
your neighbors 
house. GE top 
discharge brings in 
air from four sides 
at low velocity 
which helps to 
prevent clogging 
of condenser 
surfaces with 
leaves, grass 
clippings, ete. 

GE’s National Service Contract. 


We make available a National Service Contract directly 
to the purchaser of a Deluxe unit at an attractive low 
price ($109.00 plus local or state taxes on a 36,000 
BTU/H cooling system). It covers service, both parts 
and labor, required as a result of normal usage from the 
second through fifth year from date the equipment is 
installed. Service is performed by an authorized GE 
Central Air Conditioning servicer of your choice. (Be 
sure to read the contract for details of coverage and 
exceptions, such as normal maintenance and filter 
replacements.) 


Now are you ready for total cooling comfort? 


Your GE Central Air Conditioning dealer will determine 
the cooling comfort system that’s right for your home 
and pocketbook. He's well qualified to figure your 
requirements, to install properly and to provide 
complete service. 

You'll find your dealers name in the Yellow Pages 
under “Air Conditioning Equipment and Systems? And 
if you'd like more information, please clip out the coupon 
and send it to us. 


EXECUTIVE 


General Electric Company 
Appliance Park, AP4-206A 
Louisville, Kentucky 40225 


Please send me more information on central air conditioning 
and the GE cooling products. | 


Address... 
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Next month, we're celebrating Popular Science's centennial Ron P SA. Direct, Plane A Profichi 
with a big extra-special May issue—extra pages, GROUP EDITORS 

extra color, extra features by the top men in science and pamon FER e Scenca & DA ni. 
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Fast, smooth-working, never-slip 
adjustments . . . tremendous leverage 
in hard-to-reach spots . . . full two-inch 
parallel-jaw capacity... all this plus 
smooth jaws that grip firmly without biting 
or gouging into the surface, No wonder plumbers 
and appliance service men hail this CHANNELLOCK 
Smoothjaw as one of the handiest tools 
in the kit. You will, too. 


YOURS FOR THE ASKING. Our handy 
tool guide catalog. Write us. 


ADVERTISING OFFICES 


NEW YORK: 355 Lexington Am ( 10017 ), Tel. 
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Allstate. The young man's life insurance. 


Allstates Mortgage Protection Plan. 
Helps pay off your mortage if you die. 
Made for the young man: no high 
prices, no red tape. Here's the story: 


If you're this age... ‘ou pay this much monthly for 
'20,000 of 20-year decreasing 
term mortgage protection. 


25 *6.80 
30 3230 
35 38.70 
40 412.10 


12: ]] You're in good hands with Allstate 


Stamp out 


Prevents rust— 

stops rust. De- i 
rusto® Enamelized 
Spray by DAP. LS 
One coat primes, 
finishes and pro- 
tects new or rust- 
ed metal surfaces. 
Push-button 
spray application. 
Comes in 24 
beautiful deco- 
rator colors. For 
interior or exterior 
use, 


ONE COAT J530 


e-0-09 99090 9 069 € €- 


Derusto® Galv-A-Grip by DAP. 
A special paint for galvanized 
and aluminum surfaces— 
gutters, downspouts, flash- 
ings—that grips tight. Won't 
peel, crack or chip like ordi- 
nary paint. 

Each coat 

primes 

and 

protects. 
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HIGHLIGHTS OF THIS ISSUE: 


NASA’s New Wasp-Waist Mach | Airliner 


By Werhner von Braun pace es 
You'll fly at almost the speed of sound in this quieter, new-concept carrier. 


Ford’s Dream Car You Can Bu —Now! pace 72 


Bicycle Camping—What You Need to Know ace sc 


ere's what you'll need, what it will cost, and where you can get it. 


le nearest kin to an all-out racer you can legally drive on highways. 


27 Pages of Home-Improvement Ideas srarrs PAGE 98 


»» New... 


CARS AND DRIVING 


Norbye/Dunne Report: Medium 
Standards—Wo ? 


Ford’s Dream Car You 
Can Buy Now ...... 


No-Chassis Vehicle 
SCIENCE AND INVENTIONS 
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Heavy LOBOS uis ep RA adn RA aa 
Alcoa Sea probe—New 
Do-E hi 


Pot Gets Hot, Stove Kee s Cool .... 


SPECIAL REPORT 

Brake-Performance Standards: 

What's Holding Them Up? ............ 84 
SPACE AND AVIATION 


How You'll Fly Near the pes of 
Sound in NASA's Mac 


Balloon + Chu 

"Fly" with Me on a Space-Shuttle 
Landin 
BOATING/OUTDOOR RECREATION 
Small-Price Big-Action Hodaka ...... 77 
Bicycle Camping—What You Need 

to Know to Join 

Put a Water Tower on Your RV _.....142 


Ford's People Mover ....................., 88 
Glass-Domed Submersible 88 
Electric Spine Runs Car ..............., 89 
Powered Kite ol 90 


What's New in Home improvement 94 
What's New in Boatin 95 
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add zest to indoors- outdoors living . 
room, your own Japanese bridge, 


. like an outdoor fun 


"space" windows . . . much, much more. 
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Clock Kit manna with 
One Hand 
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Kit: A Little 49cc Two Strok 
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How to Work with Green W i 


SPECIAL 27-PAGE 


HOME IMPROVEME 
Outdoor Family — me 


Japanese Style . 


Build Your Own Japanese Bridge . .100 


Bay, Bow, or Box—Windows 
That Add Elbow Room vasa 


King-Size Candlesti "NE 


Snap-In Color Slats Brighten Home 106 
No-Guess Custom Color Paints ....107 


Cool News for '72: New 
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Make an Awning for Sunny Window 114 
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How to Add a Bay Window ........... 
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Readers Talk Back ..................... 10 
Detroit Report ................... | 
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"Say, Smokey—" ................ — 

Look and Listen ........ TEST 32 
The View Down the Road .............. 38 


Science Newsfront .......... 


Recreation Roundup ............ 


The oil that stands up 
for the little guy. 


| 


Little cars need a little extra help to handle the hills and super 
highways that were made for the big cars. 

Little cars strain harder. So their engines need the oil that gives 
extra protection: Quoker State. Its refined from only 100% Pure 
Pennsylvania Grade Crude Oil. Then it's fortified by oil specialists to 
protect hard working engines from heat and heavy loads. 

f you're driving a little car that’s straining to keep 
pace, buy yourself some real peace of mind. Next oil 
change, be sure to ask for Quaker State by name. It's 
sold wherever they care about cars. 

Quaker State your car to keep it running young. | 
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RUGER 


The name Ruger stands for all that is best and most advanced in 
firearms construction. By aiming at a higher standard of quality 
than others, we have produced firearms that are regarded by all as 
a standard of excellence, and are used as such for the purpose of 
comparison. No evidence of our leadership is so potent as the fact 
that those in a position to know the best, invariably select a Ruger. 


Illustrated above, the Ruger 10/22 Deluxe Sporter. A superb 22 rimfire autoloading rifle 
with detachable 10 shot rotary magazine that eliminates feeding problems. Sporter stock is 
hand checkered. Receiver tapped for scope blocks. Suggested retail price, $66. 


FOR YOUR COPY OF THE RUGER CATALOG PLEASE SEND A POST CARD TO DEPARTMENT MS 


STURM, RUGER 


Tr AND COMPANY, INCORPORATED 
LI 
i E! 


Southport. Connecticut 06490 U.S.A. 


ALL RUGER FIREARMS ARE DESIGNED AND MANUFACTURED IN OUR OWN FACTORIES IN THE UNITED STATES OF AMERICA. 


Make your 

first boat the 
right one for you 
and your family 


The one boat that's done more to 
make water sports safer and more 
fun for everyone. Boston Whaler! 
Unsinkable, bails itself out. Com- 
fortable, level ride. Roomy and 
stable. High speed performance 
without the "big" outboards. 

And Boston Whalers are easy to 
handle. Even youngsters quickly 
become competent boatmen. 


See your dealer. He's listed in The 
Yellow Pages. Or send for our new 
full color catalog with action photos 
and information on all Boston 
Whaler boats from 9'2" to 21'4". 


The boat that's built to do more “ungs right WWALER LER / 


Boston Whaler Inc., | 
1173 Hingham Street, Rockland, Mass. 02370 


Please send a copy of your latest catalog to: 


State: i | 
My favorite boating area is. | 
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R. J. DE CRIsTOFORO * Tools & Techniques 

RicHARD Day * Home & Shop 
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NEXT MONTH 


What's new is that Popular Science is 100 
years old! That calls for something pretty 
extraordinary, and you'll find it in the big 
bonus issue for May. 

Through the eyes of top scientists, you'll 
view the world of today and tomorrow 
when you read— 


@ Harnessing Nuclear Fusion 

9 Green Light for Space Shuttles 

@ The Great Transportation Muddle 

9 Tomorrow's Housing Now! 

9 The Recreation Squeeze 

9 Healthy Environment: Technology's 
Life-or-Death Challenge 


IN THE SAME ISSUE 
See-It-Made Travel Map: 
New Vacation-Fun Guide 


PS’ Fast New Sailboat 
That You Can Build 


Sneak Preview: 
Top-Secret U.S. Auto Development 


CENTURY OF WONDERS 

A Panorama of the Astonishing 
Inventions and Discoveries 

of the Past 100 Years 


... and a great deal more! 


TO CHANGE YOUR ADDRESS 

or to enter a subscription at 1 yr. $6, 
2 yrs. $11, or 3 yrs. $15, mail this form 
to: Robert Harlan, POPULAR SCIENCE, 
P.O. Box 2871, Boulder, Colo. 80302. 


: Are You Moving Soon? 


if you are planning to move, 
ATTACH | - : please notify us 6 weeks in 
LABEL : $ advance and we'll make 


coc i | sure your subscription 
HERE : . moves with you. Please use 
| this form and attach your 

= Magazine address label. 


Name 
New Address 
City State Zip Code 


Moving Date 
8 8 E NM BM NM NI BM B E NM NM B E B | 
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HAVE YOU SEEN THIS COUPON BEFORE? 


It has helped to start many men and women on the 
road to higher pay. Just looking at it won't get 
you anything...but putting it in the mail 
may change your whole future! 


The LaSalle coupon is one of the a continuing demand for trained personnel. 


| most often-seen coupons in America. You learn at home; lessons come to you by mail. You 


ì To many of those who have already 

mailed it, it has proved a first step 

to opportunity and good fortune. 

Isn't it time that you sent it on its 

EE way —and set in motion a practical 
| program for your own success? 


Right now, ambitious men and women in many walks 
of life are preparing for new careers with the help of 
LaSalle spare-time training. If your goals are bigger 
pay and more frequent promotion, you owe it to your- 
self to find out without delay, what LaSalle home 
study can do for you. 

LaSalle offers you many choices. Regardless of your 
previous experience, your choice of study is wide. 
LaSalle gives you modern, comprehensive instruction 
in many well-paid, fast-growing fields where there is 


are a class of one; you choose your own study hours, 
set your own pace. 

For more than sixty years, LaSalle has been a 
leader in home study. It has a large staff of experi- 
enced instructors. That is why your training is in 
good hands; why a LaSalle diploma is a respected 
credential. The cost of training is low. 

You should act now. 'The broadened opportunities 
resulting from LaSalle home study may make a big 
difference in your future. One student reports: “I 
received a $2,000 yearly increase since enrollment with 
LaSalle. My regret is that I didn't enroll before." 
Many letters like this come to LaSalle. Why not get 
full information right now on the field that interests 
you? Mail the coupon to LaSalle, 417 South Dearborn 
Street, Chicago, Illinois 60605. 
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GIVES YOU THE 
EDGE ON 
FILLETING 


Especially designed for filleting fish, 
handy around camp-site, great in the 
kitchen and a must on the charter boat. 


The most ideal Knife ever designed for 
lishermen. Features curved, flexible 
blade ... stays razor sharp through 
long, hard use. Blade is hand-ground, 
double tapered of the finest stainless 
steel . . . holds its edge through 
repeated use, yet can 

be easily re-sharpened 

with hand-hone. 

Handle is beautifully 

grained birch with 

German-silver fittings. | 

Genuine leather 

tooled Laplander 

sheath. World's 

largest selling 

fillet Knives. 


Trout 'N Panfish® 
4 inch blade 
Learn to Fillet — new book 
telis how, New Normark 


Catalog of fine products 
included 25€. 


Norkmark 


| 1710 East 78th Street, Minneapolis, Minnesota 55423 


Fish "N Fillet® 
6 inch blade 


IN CANADA, Normark Lid., P.O. Box 1106, Winnipeg, Man. 
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PS Readers 


Where you voice your 
views ... and the editors 
do the listening 


Outboard-motor 
pollution 


In "New Outboards: Better Neighbors 
Than Ever” [Feb.], you say that En- 
vironmental Engineering, Inc., reported 
that “new outboards are clean.” You 
know and I know that the two-cycle en- 
gine is the most polluting method of 
burning fuel, especially in performance- 
designed engines. To say they’re non- 
polluting defies logic and engineering 
integrity. My guess is that one 50-hp 
outboard spews out more pollution per 
mile than does a modern jetliner—and 
there is no comparison in their ability 
to provide transportation. 

R. I. PATCHIN, Villa Park. Calif. 


Big Three car companies 
Re “View Down the Road" [Feb.] re- 
garding the breakup of General Motors: 
Everyone forgets that size and the num- 
ber of cars manufactured per year are 
what keeps costs down. Even American 
Motors benefits from GM's size. Break 
up GM and car prices would climb im- 
mediately. 
GALE IRWIN, Rolling Hills, Calif. 


Sodium silicates in detergents 


As a leading manufacturer of sodium 
silicate, we would like to comment to 
your readers on “The Detergent Mess— 
What to Tell Your Wife" [Jan.]. Sodi- 
um silicate is not a novel ingredient to 
"beef up" low-phosphate formulations. 
It has been used in practically all the 
changing types of home laundry soaps 
and detergents for more than a century. 
Its normal purpose is not to serve as an 
anticaking agent, but to contribute such 
benefits to laundering as dirt removal 
and suspension, corrosion protection, 
and alkalinity control. Phosphate-free 
detergents do not necessarily contain 
any more sodium silicate than phosphate 
detergents. Sodium silicate, which is 
safe in phosphate detergents, does not 
become "caustic" when the phosphate is 
omitted. 

Alkalinity is not the only potential 
health hazard in detergents. You will 
find detergent products that bear warn- 
ing labels, even though thev contain no 


Talk Back 


“caustics” at all. Safety depends on thi 
nature and amount of all the ingredients 
WALTER SCHLEYER, Philadelphi 
Quartz Co., Philadelphia, Ps 


Are plastic domes flammable? 


Author Richard Day's statement th 
plastics may be on the way out for dome] 
home construction is untrue, I'd like t 
know more about said dome that burnec 
to the ground in five minutes. I find thi 
incredible, because polyurethane is rateq 
from self-extinguishing to nonburning 
The Geodesic Dome Co. of Los Angeles 
has successfully tested polycarbonate a: 
an unbreakable, clear, salf-extinguishing 
plastic for dome construction. | 

ROBERT SUBA, Port Plastics, Inc 
Montebello, Calif 


Day replies: "Plastics were in dis 
favor among the domers I talked to fon 
the reasons I gave in the story. While 
urethane foam is rated ‘from slow burn: 
ing to self-extinguishing, my sample 
burned aggressively until it was only 
ashes. If vou plastics people can come 
up with a reasonably priced structura 
insulating material for do-it-yourself ap 
plication in dome building (with the fir 
safety of most present polystyrene 
foams), you should be bach in the pic- 
lure real fast." 


Warning for dishwasher fixers 
"Secrets of Keeping Your Dishwash- 
er Trouble-Free" [Jan.] was great, but 
you neglected one point. Certain units, 
like the Frigidaire and Wards, have 
starting relays that depend on gravity 
to function properly. When trouble- 
shooting involves running the motor with 
the dishwasher on its side, the starting 
relay will not de-energize, thus causing 
the motor starting windings to burn. 
The motor can be run with the dish- 
washer on its side if the starting relay 
is oriented with TOP (marked on the re 
lay) up. I learned this the hard way anc 
thought I should pass it on. 
DANIEL PALMER, East Hampton, Conn 


Unlocked power tools 

About the article “How Electronic: 
Can Lock Power Tools" [Dec. '71]: | 
built the unit and it performed as the 
author said it would, but mine has one 
negative characteristic that defeats th: 
whole purpose. If all switches—S| 
through S10—are closed simultaneously 
the relay closes. This won't fool anyone 
very long. Have you made an error? 

HOWARD WORTHINGTON, Oxford, Mass 


Yes, we have. The remedy ts simple 
1) Jump a 390-ohm, 2w resistor acros: 


r j 3 f j ] ‘ 
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Goodyear GLAS-GUARD, © 
the double fiberglass belted tire 
specially made for Pickups 


Bruise and cut-resistant rubber in sidewalls 


| 
i | Zu 


It's big on the road. 

The fiberglass belts fight treadwearing 
squirm to give you long mileage. 

The belts also hold the tread firm to 
give you command on wet roads, braking 
and cornering. 

And the GLAS-GUARD tire is also big off 
the road. Where rocks, ruts, potholes and 


Thick, long-wearing 
rubber tread 


Two shock absorbing 
fiberglass belts 


| Exclusive "layered" | stumps lie waiting. GLAS-GUARD’s tough 


E construction keeps each | ! . ; t | 
B roit sandwiched nylon body, combined with the fiberglass 


between two layers of nylon | belts, wards off the blows. 
enm S ad tread firm Ask your Goodyear Dealer or Goodyear 
Bc ns le roa . " | 
^ A Service Store for the GLAS-GUARD tire. It 
BPP Four rugged nylon plies could give your business a big lift. 
i ia 


GOOD? YEAR 


..big on the road 


GLAS-GUARD —TM The Goodyear Tire & Rubber Company, Akron, Ohio 


The 
quality 
performer 
handloaders 
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Stayniess È | i 


Winchester- 
Western 


Staynless 


Primers 


Swift and sure ignition. Two things 
handloaders demand in the performance 
of their center fire ammunition and shot 
shells. That's why our non-corrosive, 
high-stability primers — the heart of the 
load — are sought by experienced 
shooters who custom-make their own 
center fire loads and shot shells. 
Winchester-Western Staynless Primers 
have been tested under all conditions at 
temperatures ranging from minus 40°F. 
to 115°F. Handloaders share the posi- 
tive results of thorough research — an 
ignition that's lightning fast and uni- 
form. These quality primers are the re- 
sult of the same exacting process that 
has made Winchester-Western loaded 
ammunition world-famous. Now they're 
part of the best available matched com- 
ponents system for those sportsmen who 
"roll theirown." WINCHESTER: M6gàn, 
275 Winchester Avenue, New Haven, 
Conn. 06504. 
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PS Readers Talk Back 


[Continued] 


R1. 2) Remove the jumper between pin 
6 and pin 4 on IC 3. 3) Disconnect the 
wire on pin 1 of IC 3 and reconnect it to 
pin 6. That should solve the problem. 


That one-gun color-TV tube 
One amazing thing about “Uniray— 
Amazing One-Gun Color-TV Tube” 
[Feb.] is its apparent similarity to the 
Sony Trinitron color-TV tube, which has 
been available in this country for a 
couple of years. Isn't it true that both 
tubes feature the single gun and vertical 
phosphor triplets? If so, then what's new 
about Uniray? Can you elucidate? 
DouGLAS HOECKER, Norfolk, Va. 


The Trinitron tube does have one elec- 
tron gun, but—like the shadow-mask tube 
—it has three separate beams. The 
beams are in a straight line rather than 
a triangle, but—again like the shadow- 
mask tube—the Sony Trinitron is ar- 
ranged so that each beam can strike only 
one color of phosphor. This system's big 
advantage is that it does not need dy- 
namic convergence, but it’s still rather 
complex and expensive. 

The new Uniray tube has only one 
beam, which strikes all three colors of 
phosphors. The trick is in letting the 
beam “know” which phosphor it is strik- 
ing at any given moment, and this is 
where the unique indexing system de- 
scribed in the article comes in. 


Little dog with a big bite? 


I have an addition to make to "A 
Chain Reaction Burglar Alarm- Its 
Bark Is Worse Than Its Bite" [Feb.]. 
Record the dog's bark at 7! ips on a 
reel-to-reel tape recorder and play it 
back at the slower 3% speed. When it's 
played back, everyone will listen—in- 
cluding the dog. I did this with our Dal- 
mation pup, and he sounded like a St. 
Bernard. 

Ray ZIESMER, Port Edwards, Wis. 


Low-cost home welders 


A while back you tested a small gas 
welder. The article said it would be a 
very good buy for someone who had use 
for an inexpensive welder. I'd like to 
buy a low-priced welder, but prefer elec- 
tric to gas, so why not test one of the 
cheaper electric ones? 

BERT ORBAN, Mogadore, Ohio 


PS is right on the ball: See page 82 in 
this issue. In “Two Home Welders That 
Really Work," E. F. Lindsley tells all 
about Ward's new $55 “sputter box." 


Motor made from a record 

With the encouragement and faciliti 
of the Hayward High Science Dept., 
built this slightly modified Poggendo 


electrostatic motor [“Electrostatic Mo 
tors You Can Build," May '71]. I solv 
the materials problem by using an ol 
Sousa record, glass tubing, a few cloth 
hangers, and Styrofoam packing. 

Don Sans, Hayward, Wis. 


Ah me ou" 
x 


PS shot down in dogfight 
In “Space-Age Dogfighting-lt's 

Wild New Ballgame" [Feb.], there's 
photo (page 76) in which the author i 
supposedly taking a picture of an F-4 
"zinging by." 'The tail assembly and th 
delta wings prove that it's an F-106 an 
not an F-4. 

JOHN Dorsey, Hampton, Va. 


You're right, John. Several othe 
readers zeroed in on us. Aren't you glad 
the editors aren't fighter pilots? 


Those noisy auto alarms (cont.) 

Re Henry Hulme's letter in Readers 
Talk Back [Feb.]: We've been making 
the type of alarm he suggests for some 
time. It is self-resetting (reset time of | 
155 minutes), has electronic-sensing cir- 
cuitry, uses high-quality components, 
and can be custom-modified. It sells for 
$129. We agree with Mr. Hulme about 
the disadvantages of a continuously 
sounding siren. Our alarm system solves 
the noise-pollution problem and offers 
features every alarm should have. 

Dominic E. BOTTARO, Totaltron 
Laboratory, Watertown, Mass. 


... Henry Hulme's letter suggested a 
time relay to cut off a siren-type auto 
alarm. Just recently, my grandfather 
and I designed and constructed a relay 
of this type. If a thief opens one of the 
doors, the siren sounds instantly. Our 
relay lets the siren run for half a min- 
ute and then shuts it off. If the door is 
left open, the siren starts again after an- 
other half minute. As long as the door 
stays open, it would cycle off and on. If 
the thief closes the door, the siren stops 
after the first cycle. Our system would 
cost about $15 for parts only. 

PAUL DUMKE, Milwaukee, Wis. 


Want to get something off your chest? 
Write "Readers Talk Back," 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017. 


INTERNATIONAL BOOKYEAR SWEEPSIAKES 


for Readers of POP ULAR SCIENCE 


You may already have been selected to 


on the latest edition of the world famous 


ENCYCLOPAEDIA BRITANNICA 
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YOU HAVE A DOUBLE 
OPPORTUNITY TO WIN 


The winning numbers have already been 
selected at random by a computer — and 
the number on the attached card may be 
one of them. But even if it isn't, you still 
have a chance to win. If any of the win- 
ning numbers are not returned, winners 
will be selected—on a 1 in 10 basis—in a 
drawing from among all entries submitted. 
So get your card in the mail today. 
Whether you win or not—with Britan- 
nica you can receive Britannica Junior at 
no additional cost — Plus the Britannica 
Pre-School Library! 
The Britannica Pre-School Library—First 
Adventures in Learning—is now available 
from Britannica. It was designed espe- 
cially to help provide every child with 
better pre-school preparation. This Pre- 
School Library offers a wealth of exciting 
and colorful new materials which acquaint 


lf card is detached, write to Encyclopaedia Britannica, Dept. 512-C, 425 N. Michigan Ave., Chicago, Ill. 60611 


nolla dta emo ie 


the smaller child with the world in which 
he lives through simple words, pictures, 
and signs. 

Britannica Junior is written, illustrated 
and indexed especially for children in 
grade school... easy to read and under- 
stand, rich in picture interest and carefully 
matched to school subjects. 
Encyclopaedia Britannica Offers Thou- 
sands of Subjects of Practical Value— 
including special articles on household 
budgets, interior decorating, health, home 
remodeling, child care and much more— 
useful information that can save you many 
dollars. 

New Edition is Profusely Illustrated. Bri- 
tannica offers 22,000 magnificent illustra- 
tions—thousands in vivid color. But it 
does not merely show "attractive pictures" 
—it is the work of 10,400 of the world's 
great authorities. 

Essential for Homework. For students 
Britannica is indispensable. It is the finest, 


Your chances 
of winning are 


Simply by returning the attached card 
(Limit one entry per family) 


$20,000 


in discounts 
reserved only 
for readers of 
Popular Science 


Plus 
Britannica Junior 
included at 


And also included 
Britannica's 
Pre-School Library 


most complete reference published 
in America. It develops the active, 
alert minds that bring success in 
school and life. 

FREE Preview Booklet For Enter- 
ing! Fill in and mail the attached 
postpaid card today to learn if you're 
a winner and to receive... without 
cost or obligation . .. a copy of our 
beautiful new booklet which con- 
tains an exciting preview of the latest 
edition of Encyclopaedia Britannica. 
Its yours absolutely free! 


Beautiful 
Full-Color 


By JIM DUNNE / PS Detroit Editor / a 


GM tires for GM cars—an end to wandering warranties? 


It appears certain that GM will equip its new cars with its own brand of tires 
within the next three years, soon thereafter to be followed by Ford, Chrysler, 
and American Motors. That means the car makers would also guarantee the 
tires (up to now, you go to the tire dealer, not the auto dealer, for tire-warranty 
claims). A high GM official says, “What the hell, we warranty fan belts, and we 
don't make those." Under the auto-company plan, the tire companies will con- 
tinue to build the tires, but the names Goodyear, Firestone, etc., will not appear 
on the sidewalls. They will be replaced by "GM," "Ford," etc. Warranties? 
They'll become the full responsibility of the auto companies through their 


dealers when this plan matures. 


Radial tires make new inroads 


GM has been wary of the radials 
for a long time, but is beginning to 
come around. Radials will appear as 
standard equipment on some '73 GM 
car lines. Look for Monte Carlo, 
Grand Prix, and Eldorado to be the 
first to wear the long-wearing, high- 
traction tires. It's expected that all 
five major tire companies will supply 
GM's requirements, but B. F. Good- 
rich appears to have the inside track 
—at least for the Eldorado. If those 
three specialty cars go to radials, 
Toronado and Riviera are expected 
to follow suit. 

Tire experts say the steel-belted 
radial will be the dominant tire in the 
next few years, at least for high-per- 
formance cars. Even stronger cord 
materials have already been devel- 
oped, however. Yet the public likes 
the idea of steel best—an opinion 
based on its reputation for great 
strength—so the tire companies are 
not yet pushing the newer materials 
in tire promotions. Ford has steel- 
belted radials on many of its present 
lines, and Chrysler and American 
Motors are expected to make them 
available in 1973 as options on certain 
car lines. 


Front-drive commercial vehicles 

GMC has designed an all-purpose 
chassis that could serve a number of 
roles, including motor homes and 
minibuses. The chassis was originally 
designed for a downtown bus, a sort 
of minibus used to shuttle passengers 
for short runs in high-traffic areas. 
But GMC engineers soon discovered 
that the chassis was adaptable to 
other purposes as well. With a front- 
drive power train, it was easily adapt- 
able to the motor-home business, 
could be used for delivery vans, and 
would make a new type of ambulance. 
Use of the platform for a small fire 
engine was also proposed, This all- 
purpose project has already spawned 
GMC's new motor homes—23- and 
26-foot sizes that will be introduced 
in December. 
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Aluminum auto bodies 


Is aluminum a bigger threat to steel 
sheet metal than plastic or molded 
fiberglass? Could be. Aluminum 
skins on car bodies may make a come- 
back, but the earliest applications are 
18 months away. Automotive design- 
ers are taking a long second look at 
the lightweight metal for car bodies, 
especially for the heavier cars now 
scheduled for production in 1974 and 
later. Aluminum companies fully ex- 
pect that their metal will be used for 
hoods and trunk lids on some smaller 
cars in the 1974 model year. Later 
the applications will spread to other 
models. 

Aluminum is especially important 
in small cars because safety and emis- 
sion systems put too much load on 
the low-powered engines now used in 
these cars. Detroit figures that air 
bags, emission controls, protective 
bumpers, and other required compo- 
nents will add hundreds of pounds to 
the average car while cutting the 
horsepower. On a small car, that 
means an added weight of 10 percent 
or more. 


The end of the oil change? 


GM's Wankel-engine debut in late 
1973 will cause a revolution in the 
nation's oil business. GM plans to 
change the specifications for the oil in 
its rotary engine, calling for a much 
less expensive type of oil than in 
present cars. GM scientists point out 
that the oil used in the Wankel does 
not require a number of expensive 
additives to fight sludge, foaming, 
rust, and other effects of a piston en- 
gine's blow-by gases. 

Instead, a much simpler oil for- 
mula will do the trick of lubricating 
the seals and cooling the rotor. In 
fact, GM designers say the oil could 
eventually be combined with the 
automatic-transmission fluid in one 
common system. GM is also weighing 
the merits of extra-long intervals be- 
tween oil changes— perhaps as long as 
50,000 miles. The company has virtu- 
ally decided to extend the interval to 


24,000 miles when the rotary engine 
is introduced. Top-off quarts added 
every 1000-1500 miles would keep the 
oil fresh, and simply changing the 
filter would insure keeping it clean. 


End of the ring job, too 


The parts in the Wankel engine 
that wear out first are the apex seals. 
Current production engines from Ger- 
many and Japan get between 60,000 
and 100,000 miles in a set of seals. It 
requires a major overhaul of the en- 
gine to replace the seals on present 
Wankel engines. But GM now claims 
to have this problem licked—in two 
different ways. 

GM has seals that will last for 400,- 
000 to 500,000 miles. And changing 
the new seals can be as simple as 
changing blades in an ejector razor— 
slide out the worn seals, push in the 
new ones. GM is developing a low- 
cost seal that will remain effective for 
at least 100,000 miles. Then, when 
replacement seals are inserted, the 
owner has a virtually new power unit, 
since there is very little wear on any 
other components in the rotary en- 
gine. 


Industry acts on anti-theft 


Eighty percent of car thefts in 1971 
were performed by 15- to 21-year- 
olds. And 400 thefts were committed 
by youngsters under 10 years old. 
Those are the statistics cited by 
Chrysler Corporation at the unveiling 
of its new anti-theft locking system, 
to become an option on certain 1973 
model cars. Chrysler says its new 
system will help prevent all known 
types of illegal entry to locked cars, 
"short of a dynamite explosion." 

The system flashes the exterior 
lights and honks the horn intermit- 
tently to warn that the car is being 
tampered with. It is triggered when 
the car doors, hood, or trunk lid are 
being opened illegally. In addition 
to this option, all 1973 Chrysler prod- 
ucts will have a much stronger trunk 
lock to prevent forced entry into that 
compartment,  Punch-out, prying, 
and sheet-metal twisting will not open 
up the new locks, says Chrysler. 


Radar sets are almost sure bets 


To be installed on cars of the late 
1970s: The auto industry is itching to 
get a workable radar system that will 
scan the roadway ahead of a car. One 
of the latest uses is as a trigger sys- 
tem for inflating air bags. The radar 
will record the closing speed of the 
car on another object. A computer 
would decide if a crash was imminent, 
then signal the air bag system to in- 
flate. Radar can also be hooked up to 
the braking system and slam on the 
brakes if a collision is about to hap- 
pen. Mated to speed-control systems, 
radar will regulate the movement of a 
car so that it will safely trail the 
car ahead, speeding up and slowing 
down in unison with traffic flow auto- 
matically. A system of this type will 
be a real life-saver, working auto- 
matically to stop the car when the 
roadway ahead is blocked. 


A machine famous 
for not breaking down. 


iioi UN Seems like most machines you buy today 
pr end up costing you more money just to 
keep them running. That's what makes 
Ford Maverick so exceptional. Maverick is 
Rm a simple, uncomplicated machine 
. —so there's less chance of 
anything going wrong. 
9) | Whats more, a good- 
. looking, family-sized 
Maverick can be yours 
for surprisingly little money. 
d " Standard 6 or optional V-8. 2-door, 
4-door or sporty Grabber. 


1972 Maverick 2-door Sedan 
shown with optional Accent 1 
and Protection Groups, white 
sidewall tires and tinted glass. 


Maverick: If reliability is important to you. 
FORD MAVERICK 


FORD DIVISION § Hord 


New ldeas 
from the 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Car-top rack rolls down. You could stow or unpack camping gear without strain- 
ing or stretching if you had this recently patented carrier on your car. Tracked in 
adjustable, clamp-on, bumper-to-car-top rails, the wheeled carrier could be easily 
winched up or down. Its let-down wheels would partly level it on the curved 


= 


Projectile lights up hideout. This 
ball-size flare might reduce danger 
to law officers tracking armed fugi- 
tives. Tossed into a suspect area, 
the delaved-action, battery-pow- 
ered projectile would light a flash- 
bulb, a blinker, and a steady light 
to illuminate the hideout but not 
the officers’ position. 


tracks, let you roll it away for loading or campsite storage. 


Air cuts boat drag. With com- 
pressed air acting on five crank- 
linked paddles, says this inventor, 
a small engine could deliver big- 
engine power. Each blade would 
knife the water vertically. Expelled 
air, contained by the hulls and a 
hinged bow shield, would buoy the 
craft, reduce friction and drag. 


Truck wheels power loader. Cou- 
pled to the rear of a dump truck, 
the bucket on this loading attach- 
ment would scoop when the truck 
backed over its trestle, then lift and 
dump when the truck inched for- 
ward. It could load a number of 
trucks or hook onto one, in raised 
position, for over-the-road travel. 


Drill trims lawn edge. 
. Chucked in the jaw of 
an ordinary electric 
drill, this shielded cut- 
ter could quickly trim 
hard-to-reach lawn or 
hedge borders. Grass 
would be fed into the 
$9 rotating blades by a pro- 
' || jecting lip on the guard. 
The drill, strapped to 
the handled, skate-like 
carrier, could be walked 
and guided more easily 
than the usual hand- 
held trimmer. 


Tas follais patenis have been issued on these inventions: Let-down 
rack—No. 3,531,006 to Roy H. Farchmin, St. Paul, Minn.; Timed flare— 
No. 3,596.078 to John C. Owens, B rd, Ind.; Air-drive boat—No. 
3,528 to Wylv K. Crowder, Pontiac, Mich.; Truck loading attachment 
—No. 3.527.370 to Ralph E. Allen. South Portland, Me.; Lawn and hedge 
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Spray warns of splash. 
A remotely controlled 
sprinkler would not 
douse passersby on a 
lawn, park, or golf 
course if it had a spray 
head like this. Water 
rising to the head would 
raise a spring-loaded 
piston, Compressing air 
in a cylinder. Before 
water could reach the 
outlet, the air would 
blow a whistle to warn 
anyone nearby of an im- 
minent dousing, 
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like a cigarette should. 
King Size and Super King Size. 


FULL: RICH 
TOBACCO FLAVOR 


e 1972 R.J,REYMOLDS TOBACCO COMFANT, WING TON-* SALEM, M,C. 


KING: 19 mg. "tar", 1.3 mg. nicotine, SUPER KING: 20 mg. ‘tar’, 1.3 mq. nicotine, av. per cigarette, FTC Report AUG.71. 


"Say, Smokey—” 


A clinic on cars by America's 
most famous mechanic 


Each month in PoPuLAR SciENcE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: “Say, Smokey—" Popular 
Science, 355 Lexington Ave., New York, N.Y. 
10017. Questions cannot be answered by mail. 


Our '69 Chevy Townsman wagon runs 
very well around town, and gives us good 
mileage. However, on the turnpike at 
65-70 mph. it uses a hell of a lot of oil. A 
compression test and a plug test showed 
nothing wrong. Somebody suggested 
that the oil might "bubble-up" at high 
speed and come out. Can you suggest 
anything? 

SoL HALPERT, Miami, Fla. 


Can't do you much good when you 
didn't mention which engine it is—little 
V8. big V8. or six. All three have their 
own peculiarities. Generally speaking, 
abnormal oil consumption at high speeds 
is caused by three things: high crankcase 
pressure from inefficient ventilation that 
causes oil to blow by the rings; too much 
oil being sucked past valve stems into the 
combustion chamber because of bad 
valve guides; worn or sticking rings that 
make loose wall contact at high-speed 
operation. 


After months of checking brands and 
names I'm still full of questions about 
radial tires for my 1968 Firebird. Why 
are manufacturers changing from 14" to 
15" wheels on many new-model cars? If 
I bought a new Pontiac that has 15" 
wheels on it, is there anv reason I 
couldn't put my old snow tires and 14" 
wheels on it, providing the bolt pattern is 
the same? On the car with radial tires 
could I, for example. use an F series up 
front and an H series on the rear. or 
should they be all the same for the best 
handling? Im wondering what to do 
about snow tires—can different brands be 
used if they're radial ply? 

KENNETH HOLLAND, Quincy, Mass. 


The 15" wheel is a better deal, because 
brakes and tires are stronger and last 
longer than the old 14" size. Yes, you 
could use 14" snow tires, but you lower 
the final drive ratio, and vour speedom- 
eter will read fast and the engine will 
rev faster to achieve the same road speed. 
You can mix front to rear tire size and 
brands, but it's a tricky business unless 
you know all the characteristics of the 
lires and are a chassis engineer, and 
match up the tires front to rear in respect 
to their performance for a stable ride. 
The best solution is NOT to mix. 


I'm tired of jumping in and out of mv 
car to start it every time I do a tune-up. 
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Isn't there some way I could make a 
switch cable that would accomplish the 
same thing from under the hood of my 
1966 Ford 289? If you can tell me what 
gets jumped to what for the starter sole- 
noid and the ignition, I can take it from 
there. 

R. S. REYNOLDS, Richfield. Maine 


Put 12 volts to the primary on the coil 
and 12 volis to the energized side of the 
starter solenoid and you have it. Hope 
vou don't do this some time when the car 
is in gear! 


We have a 1972 Vega wagon with a 
standard engine. It runs well when 
warm, but requires repeated cranking to 
start the engine when cold, or in the 
morning. Once started, any shift from 
P to R or D will cause the engine to conk 
out. The dealer's shop manager says it's 
the antipollution device, which needs to 
be warmed up before shifting. There is 
nothing wrong with the car, he adds. Is 
this true? 

ANTONY Marr, Branford, Conn. 


The stalling is carburetor trouble 
caused by the tight emission standards, 
which force the carb design to stay way 
over on the lean side. So part of what 
the dealer said is true. But I don't agree 
with him that this is normal. When the 
carburetor is just right, it won't do what 
vou say. Unfortunately, the type of 
mechanic who knows how to break that 
condition is damn near as extinct as the 
bald eagle. As a matter of fact, it's more 
than a mechanic's job. The solution is 
just a little more fuel, but only when you 
transfer [rom the idle to the intermediate 
fuel system. So go back and have the 
dealer recheck the carburetor and all the 
latest bulletins from Chevrolet for data 
on "start-up stall." 


I have a problem with fuel consump- 
tion on my 1970 Olds Cutlass 350-c.i. en- 
sine with four-barrel carb and 45,000 
miles on the speedometer. I got 22 mpg 
on highways and 17 around town in Van- 
couver at sea level. When I moved to 
Edmonton, at 3,000-foot altitude, the gas 
mileage in town dropped to 11 mpg! I 
recently had a complete tune-up with 
timing checked. compression okayed and 
a carb overhaul. Could they have messed 
up my carb, or is this the right mileage 
for higher altitude? Also the water tem- 


perature at normal idle, which was 210 
degrees when the car was new, has 
dropped to 170 degrees. Do the spark 
plugs have anything to do with the 
changed conditions? 

F. CHUNG, Edmonton, Alta. 


The altitude hurt your power and in 
effect overgeared your engine, and it's 
now lugging. The carburetor power valve 
stays open much longer. The increased 
altitude makes your carburetor some- 
what richer, and I would guess that the 
terrain is more hilly than where you 
were before. Cooler water temperature 
hurt the mileage a little because the high- 
er engine temperaiure was vaporizing 
the fuel better than now and probably 
helped fuel distribution. The correct 
plugs are important, and do affect mile- 
age. Also. incorrect settings made dur- 
ing your carb overhaul could easily have 
made the fuel richer. Make sure timing 
is correct and that the advance is work- 
ing all the way up. 


In a recent column you agreed with a 
reader that it was bad to race a cold en- 
gine when starting up. I have a 1972 
Chevrolet Impala with 400-c.i. engine, 
and the specs call for 2,200 on the high- 
speed-idle cam. It stalls repeatedly un- 
less I warm it up for 30 seconds or zo at 
fast idle. What will this do to an engine 
that is frequently started in the morning 
below 30-degree temperatures? Can this 
fast idle be reduced? 

J. D. HALLENBECK. Wilmington, N.C. 


It certainly is not good to start a cold 
engine and immediately turn it at 2,200 
rpm. It seems to take a few seconds for 
oil to get under pressure in all of the en- 
gine areas. I would suggest a heated gar- 
age, or a plug-in-type engine heater for a 
real fix. You could reduce the fast idle, 
but I believe this would aggravate your 
cold-starting problem. 


You have told us what lubricant to use 
when reassembling an engine. What 
should one use in reassembling a differ- 
ential and stick transmission? I have 
been told to add liquid Moly, but not to 
add it to the overdrive. What can you 
tell me? 

MARVIN O. ADAMS, Los Altos, Calif. 


Use a good gear oil in the transmis- 
sion, and limited-slip rear-axle grease 
for differentials. Almost any lube will be 
fine in the transmission or differential be- 
cause the problem is different than in 
engines. I usually assemble the trans- 
mission or differential dry—except for 
hidden or blind bearings and spaces— 
and fully lubricate after assembly. 


I read recently about Jet-Fire fuel 
igniters, supposedly good for any engine 
and guaranteed for the life of a car. In- 
stalled on a car like my 1970 Olds Delta 
88, they are claimed to produce 30 more 
horsepower and as much as five miles 
more per gallon on regular gas. Would 
they do this, or would they harm the 
engine? 

Bos KosKocKy, Port Colborne, Ont. 

I don't believe anything would happen, 
good or bad—unless you gain a bad tem- 
per from the change. If vou do put ina 
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John Deere quietly introduces 


the first Electric Riding Mower. 
No exhaust. No exhaustion. 


Here's the riding mower that sets you 
free from gasoline-engine care. John 
Deeres new Electric 90 purrs along on 
clean, quiet battery power. No gas and 
engine oil to check or add. No tune-ups, 
filter changes, or carburetor adjustments. 
No engine heat and vibration. Its "switch- 
on' starting is as easy as turning on a light. 
Mows an acre (often more) per charge. 
Recharges from your home outlet. Needs 
only about 7 cents’ worth of electricity to 
cut an acre of lawn. And the purchase 
price is far less than an electric tractor 
costs. From now on, mowing your lawn 


can be as pleasant as driving a golf cart. 
See your John Deere dealer for a quiet 
demonstration. 

For folder, write John Deere, Dept. EL. Moline, lll. 
61265. For the name of your nearest dealer, phone 


toll-free, any time, 800-243-6000. In Connecticut, 
phone 1-800-882-6500. 


John Deere 
Weekend Freedom 


Machine [^u 


JOHN DEERE 


FREE H&R 
COLOR CATALOGS 


FOR HUNTERS 
| AND FISHERMEN 


Great double catalog offer for all-around sportsmen. 
Full-color, 44-page Harrington & Richardson Firearms 
Catalog features H&R sporting rifles, shotguns, re- 
volvers plus famous Webley shotguns from Britain, 2 
H&R exclusive. Also 44-page H&R Angler's Catalo 

full line of internationally-known Hardy fly fis Ing 
rods, reels and accessories, another U.S. exclusive 
from H&R. Mail coupon today for your free copies. 


r 
| HARRINGTON & RICHARDSON, INC. 
| Dept.PS472 320 Park Ave. 
| Worcester, Mass. 01610, U.S.A. 
| O) Please send free copy of H&R Firearms Cata- 
: log, postage paid. 
| [] Please send free copy of H&R Angler's Cata- 
| log, postage paid. 
| NAME 

| (please print) 
| 

| 

| 

| 

| 


ADDRESS 


CITY 
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$10 an His while 


If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 
COLLECT CASH PROFITS ALMOST AT ONCE! 
You're "in business” ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
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Be a Skilled LOCKSMIT 
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Deft. The beautiful finish - 
for a beautiful finish. 


When it comes to wood staining and 
finishing, Deft has all the answers. Our 
products are all you need to make wood 
beautiful. And you can stain and finish in 
the same day! 

Deft's wood stains are packaged in 
either standard wood tones (nature's 
colors) or "right on" decorator colors to 
add zest to your color scheme. 

Your choice: vinyl wood stains—no 
mess—cleanup hands and tools with water 
Or lacquer aerosol stains for hard-to-brush 
places, shading and toning effects. 

To protect wood surfaces use Deft's 
Interior Clear Wood Finish. Fast drying, it's 
non-yellowing and gives a bar top finish. 
Spray or brush on. 

Deft has five beautiful instruction 
folders all about staining and finishing 
wood. They're yours free. 

Just send a self addressed envelope 
stamped with 166€ postage to: 
the wood finish people 
P.O. Box 3669, Dept. PS-1 
Torrance, California 90510 


DEFT 


MAKING $75 A WEEK IN SPARETIME! 


“I'm proud to be a Belsaw graduate and 
appreciate all your help for my success in this 


profession. In my spare time I'm 


making over $300 a month with your training 


best there is.’ 


— Henry Rivas, Los Angeles, Cal. 


It’s Easy Making Up to 
learning! Train FAST to 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. Socan YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time—or in your own full-time 
business. Ideal for retirement—good jobs, too. 
BELSAW INSTITUTE, 113A, Field Bldg. 


Kansas City, Mo, 64111 
Accredited Member NHSC, Approved for Veterans. 


N. Hunt, Wilmington, Del.—''| make $50 a 


"ES 


ment — week extra," 
{e © R. Davis, St. Louis, Mo.—''I cleared $110 last 
PLUS ALL TOOLS YOURS TO KEEP Ca \ Saturday." ; 
PLUS KEY MACHINE YOURS TO KEEP \™ V 


PLUS EXPERT PERSONAL ASSISTANCE |" | 


PLUS BUSINESS-BUILDING HELP : 


Ed Boyle, Pittsburgh, Pa.—"''My business going 
at top speed. I'm moving to bigger quarters." 


MAIL THIS COUPON e NO SALESMAN WILL CALL — ia 


b BELSAW INSTITUTE, 113A, Field Bldg. 
«= Kansas City, Mo. 64111 
© Rush FREE book, “Keys to your Future.” 
.. Name 
<° Address 
i Lil _ TP — — Hp 
4 Li Check here if dre Veteran, 
BEES ECOL me 
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289€ 9 THIS DO-ALL PRO 
a KEY MACHINE 
YOURS TO KEEP 


Can add $25 
to $40 a week 
to your in- 
he .and 
» doesn't cost 
you a penny 
extra! 


"Say, Smokey—" 
[Continued] 


set, and the old plugs you take out are in 
good shape, I suggest you save them. 


The manifold on my '69 Dodge Dart 
has broken above the manifold heat-con- 
trol valve. Two vertical gaps in the side 
about three inches long release large 
amounts of exhaust into the engine area, 
and some gets into the car. Can this be 
fixed without replacing the manifold? 

G. KORBELL, Euclid, Ohio 


Short of replacement there's no way I 
know to repair that. But when you've in- 
stalled the new manifold, try to keep the 
damper lubed so that it's free to move. 


Would adding antisway bars improve 
the handling and safety of a motor home 
—especially in a crosswind or on rough 
roads? Will they affect the ride of the 
vehicle? Should an additional transmis- 
sion oil cooler be added? Is it possible to 
overcool the oil in cold weather? 

JIM HACKETT, Lancaster, Pa. 


Motor homes seem to need all the anti- 
sway aids we know about—and then 
some. I doubt if a sway bar would 
harshen the ride. Look at your tires to 
make sure they're big enough to handle 
the load. Good, heavy shocks help, too. 
but also affect the ride. I think you need 
an ou cooler if the fluid temperature 
goes over 275 degrees F. Oil temperature 
under 100 is too cold. 


At about 63 to 70 mph there is a pro- 
nounced vibration and steering-wheel 
shake in my '68 Ford L'TD. Above 70 and 
below 63, the vibration is reduced but it's 
still there. The front end has been 
aligned and all wheels balanced, but the 
problem persists. It started after I 
switched from the 8.45x15 O.E. tires to 
Montgomery Ward belted tires, size 
G 70x15. Soon after the problem devel- 
oped, I returned the tires to MW for in- 
spection. Three of the four were found 
out of round and replaced. Still no good. 

JOHN C. Mori, Rio Vista, Calif. 


I think your tires should be trued, then 
balanced. Or try to borrow a set of 
known-true tires and wheels from a simi- 
lar car and try them. If the borrowed 
tires cure the problem, it's back to the 
tire people for a solution. 
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“It's a deal. You flunk my wife and I'll 
flunk yours." 


Simplest captive column is formed of a three-armed linear core. 
Along the outer edge of each arm runs a stiff rod, and wound 
around the whole package are two angled filament courses. 
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Captive columns take to the sea in the form of a lightweight, al- 
most capsize-proof trimaran. All three hulls and the single con- 
necting beam are formed of fiberglassed captive columns. 


Bantamweight Column 


By JIM DAVIS / PS West Coast Editor 


Take a 20-foot beam weighing just 
three and a half pounds. How much 
weight do you think it could sup- 
port? Would you believe seven tons? 
Well, you better believe it. In recent 
tests, a new type of beam called a 
captive column did precisely that: It 
supported a seven-ton tractor, de- 
flecting a matter of a few inches. 
When the weight was removed, the 
captive column returned to its nor- 
mal position. 

What is a captive column? It's a 
new concept of construction patent- 
ed by Lawrence Bosch, of San Jose, 
Calif, In its simplest form, a captive 
column is made up of three triangu- 
lar segments that form a single tri- 
angular beam. 

If you want to, you can easily make 
one yourself. Start by making a core 
to run the full length of the column. 
Choices for core material are wide, 
but we'll use wood. Take three simi- 
lar boards and join them at the edges 
into a pattern like the familiar three- 
pointed Mercedes star. 

Along the outer edge of each board, 
run a stiff rod. This can be metal, 
bamboo, or fiberglass, fastened in 
place with adhesive, screws, or nails. 

Now you wrap the package with a 
filament, usually fiberglass. The fila- 
ment goes on in two courses wound 
at opposing 45-degree angles. The 
purpose of the filament wrapping is 
to lock all the elements of the beam 


Takes Heavyweight Loads 


together. It prevents movement of 
the rods with respect to the core, and 
prevents buckling of the beam. 

With the filament bonded in place, 
you have a hollow beam capable of 
handling tremendous stresses. 

What is the secret? All its elements 
work together under load. For ex- 
ample: 

When used as a beam with the load 
at the center, the core and columns 
go into compression. Half the fila- 
ment skin goes into compression, the 
other half into tension. This keeps 
the rods from shifting or detaching 
from the core. 

Use the beam as a vertical column 
with the load on top, and the column 
reacts much like a piling sunk deep 
into the ground. 'The piling—sur- 
rounded by earth—has nowhere to 
deflect, and it can support tremen- 
dous weights, In much the same way, 
the captive column—surrounded by 
its filament skin—can't deflect either. 

The reason for the opposing angles 
of the filament courses becomes ap- 
parent when the column is twisted. 
One course goes into tension to fight 
torque in one direction, the second 
takes care of torque in the other di- 
rection. 

Of course, in a world of construc- 
tion based on rectangles, the future 
of triangular beams is limited. But 
that's no problem—a captive column 
needn't be triangular. Use four tri- 
angular core elements, and you get a 
rectangular beam—just as strong as 
the triangular form. 


Only two working examples. ‘The 
captive-column concept is so new 
that that's all there are in use. Both 
are multihull sailboats. The first—a 
20-foot catamaran — weighs 450 
pounds. This is about 300 pounds 
lighter than conventional cats of this 
size. But the builder claims he over- 
built the boat. He figures it could be 
cut down to about 250 pounds and 
still remain structurally sound. 

The second working example is a 
small trimaran. Its main hull, the 
two outer hulls, and the one connect- 
ing beam are all triangular captive 
columns. Like the cat, this proto- 
type was overbuilt, but future models 
should weigh in at around 50 pounds 
ready to sail. 

The future. High strength and low 
weight make the captive column a 
natural for the aircraft industry. The 
first real test in this area is a cap- 
tive-column sailplane now under con- 
struction. 

On the drawing boards are plans 
for a new superlight offshore power- 
boat. Engineers are studying captive 
columns for use in buildings rang- 
ing from skyscrapers to residential 
homes, Other applications might in- 
clude bridges, radio and TV antenna 
towers, and helicopters. The list is 
endless. 

Right now Lawrence Bosch's in- 
vention is so new its real place in 
the world is still uncertain. But my 
guess is that a lot of the liberated 
designs of tomorrow will be based o 
the captive column. 
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Look and 
Listen 


News, comment, and opinion 
from the world of home- 
entertainment electronics 


By C. P. GILMORE 


The computer tuner 


A few weeks ago the Heath Company 
invited me to have a look at an amazing 
new digital FM tuner that will be on the 
market in a couple of months. There's 
no tuning knob; you get your station in 
one of three ways: 

e Punch the frequency into a 10- 
digit keyboard. If you want a station at 
96.3, just hit in order 9, 6, and 3. 

e Automatic scan. 'Touch a button 
and the tuner automatically scans the 
FM band. When it finds a station, it 
stops. Touch the button again and it 
jumps to the next station. You can set 
threshold controls so it will pass up weak 
stations, or stop only at stations broad- 
casting in stereo. 

e Computer card memory. Shove 
three cards punched for three specific 
stations into three card-reading slots. 
When you push button A, the tuner 
tunes to station A, and so on. You can 
put in new cards as often as you like. 

The whole tuner is full of integrated 
circuits and logic chips, plug-in-circuit 
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boards, and other parts common in com- 
puter technology. There is no dial; fre- 
quency is read out on four bright green 
Numitron digital displays. A front-pan- 
el meter indicates either signal strength 
or multipath. 

Performance is spectacular, too. Sen- 
sitivity is better than 1.8 microvolts, 
selectivity and image rejection better 
than 95 db. Because digital circuitry 
requires little adjustment, there are just 
three simple, no-instrument adjustments 
called for to put the whole thing in per- 
fect shape after construction. 

Altogether, this is probably the most 
advanced tuner on the market. The price 
is advanced, too: The AJ-1510 tuner kit 
will cost $540; the optional pecan cabi- 
net, $25. We'll have a kit report as soon 
as units are available. 
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Finally: cartridge TV you can buy 


[CR 


Sears has made it official: Beginning in June, Sears stores in the Chicago area 


will begin selling cartridge-TV record-and-playback units for home use. 


After 


years of talk by many companies, this will be the first time that a unit meant for 
the general public actually appears on the market. 

Sears will use the widely publicized Cartrivision unit made by Cartridge Tele- 
vision, a division of Avco. Sears’ console model will contain a record/playback deck, 
a black-and-white camera, and a 25-inch color-TV set. Price on this top-of-the-line 
model will be about $1,600. Sometime in 1973, Sears will offer a playback unit for 
use with your own color TV. It should sell for about $750. 

Sears will also make available for rental some 600 recorded tapes of movies, 
sporting events, self-help programs, and other types of material. Rental on a movie 
will be $3 to $5—for one play only. Blank tape for making your own video movies 
will sell for $13 to $40 a tape depending on length—up to about two hours. 


I found the unit easy to use. 


As shown above, just shove in the book-sized 


cartridge, close the door, and push a button. If the picture is fuzzy, touch up a 
tune control. Picture quality is not as good as live TV, but it is acceptable. 

The battle between the competing video playback systems, of course, isn't over. 
In fact, this is just the opening gun, and over the next few years we're likely to see 
other, noncompatible systems introduced for home use, But the Cartrivision system, 
first on the market with the help of Sears, obviously has a tremendous head start. 


The sound gets better 


'The trend to higher-quality tape con- 
tinues. Norelco, the company that 
started the whole cassette thing, is bring- 
ing out a new line of chromium dioxide 
tape. So is TDK. TDK will also soon 
introduce the C-180 cassette (playing 90 
minutes on each side) that I mentioned 
in the December column, and an even 
higher-performance version of the com- 
pany's already excellent Super Dynamic 
high-density iron oxide tape. A steady 
improvement in tape, plus a similar ad- 
vance in record and playback equipment, 
has made the formerly lo-fi cassette al- 
most the equal of the phonograph rec- 
ord, and progress continues. 


End of an era 


The name Ampex is almost synony- 
mous with the term tape recording. The 
firm produced the first widely used pro- 
fessional audio tape recorders for broad- 
cast use two decades ago, and played a 
dominant role in establishing video-tape 
recording as an everyday tool around the 
TV networks and broadcast stations. 

A few years ago Ampex decided to get 
into the consumer-audio business, and 
put out a line of tape recorders for home 
use, Now, says Ampex, its adventure in 
the consumer market was a mistake. 
After a whopping $40 million loss last 
year, Ampex is scrapping its consumer- 
audio division. But the company says it 


may keep selling a few top-of-the-line 
units just to keep its foot in the door if 
it ever changes its mind again. 


Think small 

A couple of years ago, you may re- 
member, Panasonic introduced a 1!5- 
inch black-and-white TV set, thus 


winning the unqualified worldwide mini- 
TV sweepstakes. Now they've done it in 
color. The model GT-551 (below) has a 
4l5-inch screen measured diagonally. It 
weighs 18 pounds and will run two hours 
before the batteries need recharging. 

I borrowed the first set to reach the 


New York area and amazed other pas- 
sengers on my commuter train that night 
when I took off the cover and began 
watching color TV as we sped along the 
shores of the Hudson River. The picture 
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- Show us a wax that outshines Vista; 
and we'll show you a pain in the ca 


For a gleaming, hard-wax kind of a shine, without 
the pain of hard-wax work, pick up a can of Vista Soft 
and Easy—10 oz. of pre-softened ease. 

Soft and Easy's special formula of high-gloss sili- 
cones and jeweler's polish glides on like a liquid and 
buffs to a dazzling shine. A shine that lasts. 

Simoniz? Vista Soft and Easy—for a good-looking, 
hard-wax shine. Painlessly. 


Simoniz Vista Soft and Easy 


© 1972 Morton-Norwich Products, Inc. SIMONIZ and Vista are registered trademarks. 
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Stopping 
six 2-ton 
autos... 


it’s all the 

same to 
GREY-ROCK 
Brake Lining. 


Grey-Rock brake lining has a 
punishing job — to slow and 
stop moving vehicles. It does 
its job well. 


School buses depend on it. The 
racing fraternity swears by it. 
It's the preferred brake lining 
for off-highway equipment and 
the heaviest trucks on the road. 
It stops them. It'll stop you. 
Safely and surely. Next time, 
don't just say “Replace the 
brakes." Say ''Be sure it's 
Grey-Rock." 


GREYROCK 


| BRIDGEPORT CONN. 06603 | 
Ra | 
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Look and Listen 
[Continued] 


flipped occasionally with changes in sig- 
nal strength, but overall picture quality 
and reception were excellent. 

Miniaturization doesn't come cheap: 
The 551 costs $430. If you can put up 
with a slightly larger picture, Panasonic 
is also making a seven-inch set for $399, 
and a nine-inch for $299. 


Colorful new developments 


Sony's Trinitron color picture tube, 
with its vertical color stripes, offers sev- 
eral advantages over the conventional 
shadow-mask tube, which uses clusters of 
colored dots to produce color images. 
For example, the picture is brighter and 
the set needs no convergence to keep the 
image crisp. But it has disadvantages, 
too: The front screen is cylindrical rath- 
er than spherical, which makes it ex- 
pensive to manufacture. 

Now Toshiba has announced a tube 
that combines the advantages of the 
Sony tube with the spherical tube face. 
It uses a brick-like pattern of rectangular 
phosphor patches. The picture is report- 
edly as bright as the Trinitron, but the 
price should be lower—about the same as 
the shadow-mask tube. And since the 
new tube doesn't need convergence cir- 
cuitry, the overall price of the set should 
be lower. The new tube is first sched- 
uled to appear in a nine-inch set made 
by Sharp, but can be made in any size. 

There's a lot brewing in the TV-tube 
business, with the new Toshiba entry 
and the Uniray tube [PS, Feb.]. And 
it looks as though the day of the shadow- 
mask tube—which brought in the age of 
color TV—may be nearing its end. 


The communications revolution 

With the coming of the age of TV a 
couple of decades ago, a new business 
that almost nobody noticed at the time 
sprang into being. Today, that once-ob- 
scure business promises to drastically 
change our customs and life styles. 

It all began because some towns were 
behind mountains or out of range of the 
nearest TV station. So enterprising op- 
erators installed antennas on towers or 
atop hills, to bring in distant stations. 
Then they wired an amplified signal di- 
rectly into homes for a few dollars a 
month. Cable TV was born. 

Some operators got the idea of im- 
proving business by offering subscribers 
an even greater variety of programs by 
bringing in signals from even more dis- 
tant stations by cable and by running 
their own movies and other programs. 

The number of TV channels in any 
area 1s limited because there is a short- 
age of space in the broadcast spectrum. 
So broadcasters have enjoyed semi- 
monopoly, insulated to some extent from 
the rigors of competition. Naturally, 
they saw the whole cable development as 
opening the door to a vast army of com- 
petitors. And they don't like it. 

The FCC decided some time ago to in- 
ject itself into the growing battle between 
broadcasters and the cable industry, and 
now after a lot of hassling has issued a 
set of rules. Essentially, they provide 


that cablecasters can bring in up to 
additional channels from beyond norm 
reception range. In the country's 50 bi 
gest TV markets, broadcasters will 
able to buy exclusive rights to movies a 
network reruns and keep them aw 
from cablecasters. In the next 50 ma 
kets, the broadcasters’ exclusive righ 
expire after a year. Everywhere else, it 
every man for himself. 

In this compromise, the broadcaste 
have given a little, and as a result peop 
in some cities will have a wider choice | 
programs to watch. But there's a deep 
significance: The slight retreat on t 
part of the broadcasters is the first mo 
in what I think will ultimately become 
rout. I believe cable is the wave of tl 
future, because it can pipe a virtual 
unlimited number of channels into o 
homes. This means not just more ne 
work-type TV, but more specialized pr 
graming from Broadway plays to how 
build a sailboat. In addition, we've a 
ready got the technology to make cab 
TV two-way. With such a system yo 
could visit the library, do your bankin 
or use a time-sharing computer—not t 
mention watching Marcus Welby—wit 
out ever leaving your home. Prototy 
systems of this type are already bei 
tested in several communities. 

The cable revolution, abetted by t 
enormous information-carrying power 
communications satellites, is going t 
change the way we live, do business, an 
pursue our leisure pleasures. And it wi 
do it in your lifetime and mine. 


Record review by Ken Furie | 

Some records are cheap. Others pra 
duce great sound quality. Yet others ar 
first-rate musically. 

Once in a while a record or series à 
records combines all of these qualities 
When it does—and when the musi 
recorded is top-drawer but previous]; 
neglected, then you’ve got a major even 
in the record world. 

That’s just what is happening on th 
London Stereo Treasury label as Antz 
Dorati and the Philharmonia Hungaric 
have begun recording all 107 of Haydn’ 
symphonies. 

Of course, a dozen or so of Haydn’ 
symphonies have always been popula) 
The rest have won increasing attentio: 
in the 20 years of the LP discs. All hav 
been recorded at one time or anothei 
but usually by small companies and fre 
quently inadequately. 

In this new series, Doratis Hayd 
playing is as fine as any I've heard; th 
sound quality is spectacular. Best of al 
each four-disc set (containing eight sym 
phonies) lists for a ridiculously low $1: 
And each contains brilliant notes by th 
Haydn scholar H. C. Robbins Landor 

Released to date are Symphonies No: 
49-56 (STS 15127/30), Nos. 57-6 
(15131/4), and Nos. 65-72 (15135/8 
There isn't an ordinary movement i 
these 24 symphonies; all reveal an a: 
tonishing blend of wit, grace, passio) 
and sanity. If you'd like to try one bo: 
Nos. 49-56 offer the most variety. I 


Winchester and Western extra-power 22s 
have all the flat-shooting, powerpacked, 
high-velocity performance youd expect 
from any ammunition marked Super-X. 


Each offers the utmost you can get from a 

22 Short, Long, or Long Rifle, in the original 
brand of long-range power that’ never 

been topped. 


Super-X . . . the 3. Clean, progressive-burning Ball Powder. A 


name that means 
"extra power" now in 
! both Winchester and 
Western brands. For years hunters who require 
the most powerful ammunition have relied on 
Super-X to bring down big game, or high flying 
waterfowl. This same kind of reliable Super-X 
extra power goes into our high velocity Super-X 
22s too, to give you a cartridge that hits with 
impressive power for a 22 rim fire... perfect for 
small game, pests or varmint hunting. 


1. Exacting bullet weight and contour. To ensure 
all the long-range, wind-bucking accuracy you 
need, to go along with extra power, Super-X 
bullets are made to — 
exacting standards of ae 
weight and contour, 
so they'll hit where 
you're holding for elu- 
sive rabbits or wary mw 
squirrels. Bullets are available in Short, Long, 
Long Rifle, Lubaloy or Kopperklad coated for 
better performance. Hollow points, too, in Short 
and Long Rifle. 


is 


2. Precision-formed brass case. There's 
only one brass good enough for Super-X 


ammunition ...the brass we make ourselves  .. 


in our own brass mill. It's a special cartridge 
brass that's drawn and shaped to perfec- 
tion. You get the same kind of precision 

in a Super-X 22 case that goes into 
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3 Curacy, and performance. 


superior smokeless propellant, Ball Powder is 
the result of an exclusive Olin manufacturing 
process, and has been proven by sportsmen 
around the world for more than 30 years. Ball 
Powder provides highly uniform ballistics that 
are especially important for 22 accuracy... and 
gives clean-burning, controlled ! 

ignition for progressive burning 
and fast barrel times. Each 
Super-X Short, Long, or Long 
Rifle bullet is powered 
by a custom-formulated  { 
load of Ball Powder, 1 
that's cus- — 
tom-measured for : 
optimum velocity, ac- «<< & 


4. Non-corrosive priming. Consistency is the 
name of the game in compounding the priming 
that's carefully spun into the rim of every Super-X 
22 rim fire cartridge. Consistency means exactly 
the same primer ignition impulse every time you 
pull the trigger on Super-X . . . and that spells 
tight groups at all 22 rim fire ranges. Consistency 
also means non-corrosive performance you can 
count on in any weather, for hunting, plinking, or 
target shooting. Super-X is available now in both 
Western and Winchester brands. New plas- 
tic, all-weather 100-pack also available. 
WINCHESTER: Gaz. 275 Winchester 
Avenue, New Haven, Connecticut 06504. 
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In tests by two of Europe's leading motoótmagazines, steel-belte 


1969: Auto Motor und Sport Magazine 


| Michelin XAS 


(Steel) 


~ These tests included: handling on curves, steering exact- 
ness on a zig-zag slalom course, brahing distance and 
behavior, acceleration and skid resistance on a wet circu- 
lar track, comfort and wear. In addition, Auto Motor und 


Although radial tires are big news in the U.S. to- 
day, they have been widely used in Europe— and 
increasingly preferred —for the past fifteen years. 

To a European motorist, the question today is not 


whether to get a radial, but what kind of a radial to get. 


To help answer that question, two of Europe's 
leading motoring magazines— ‘Auto Motor und 
Sport" and "Auto Zeitung’’—conducted exhaustive 
track tests of the most famous European radial tires. 
(Test criteria are described above.) 

The results show that steel-belted radials as a 
group received higher overall ratings than fabric- 


belted radials, winning both first and second places royal 180 steel-belted radial — which won first place 


1970: Auto Motor und Sport Magazine 


(Steel) 
(Steel) 
(Fabric) 
(Fabric) 
Dunlop SP 68 


Sport included a test for tire noise in '69, winter suit- 


(Fabric) 


in 1969, 1970 and 1971. They did not, of course, win 
in every test category. 

The steel-belted radial tires have a built-in advan- 
tage which was not included in these tests — substan- 
tially greater protection against cuts and punctures— 
because the belts under the tread are made of steel 
wire. (Cuts are the major cause of tire failure, by 
the way.) 
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We are pleased to be able to tell you that the Uni- 


EE i : ; 


dials. 


ial tires received higher overall ratings than fabric-belted radials. 


1971: Auto Motor und Sport Magazine 
. Metzeler Monza 
Conti TS 771 


Uniroyal 180 


(Steel) | 
(Steel) 

gr (Steel) 
(Fabric) 
5™ Fulda P 25 Rib (Fabric) 


6™ | Goodyear G800 (Fabric) 


ability in '70 and aquaplaning finire in '71. 


| 4'^ | Phoenix Sen. 


overall in three out of four of the above series of tests 
—is now available in this country in sizes to fit most 
of the popular European cars. 

In addition, Uniroyal is now making a steel-belted 
radial especially designed for American cars, called 
the Uniroyal Zeta 40M. This tire is being produced 
in the United States. 

Other companies are beginning to offer you steel- 
belted radials. But bear in mind that the steel-belted 
radial is a more difficult tire to make because steel 
is a more difficult material to work with. 

Uniroyal has made more than 20 million steel- 
belted radials over the past 12 years, and knows how 
to make them properly. 

In fact, there are only two tire companies in the 
world that have this much experience in making 
steel-belted radials— Michelin and Uniroyal. 


When you go to buy a steel-belted radial, 
don't let them sell you just a radial tire or a 
steel-belted tire. It's not the same thing. 


Here is how to tell what you're getting. If the 
dealer tells you it's a “radial tire", you can be pretty 


sure it's a fabric-belted radial. If he tells you it's a 


X 


"steel tire," the chances are it's a steel- 
belted bias construction. (That is, a con- 
ventional tire, without the performance 
advantages of a radial.) If it's a steel- 


unes a 
2 Michelin zX 
| Pirelli CF 67 


(Steel) 


(Steel) 


(Fabric) 


Conti TS 771 (Steel) 
Ci KleberV10 (Fabric) | 


Conti TT 714 (Fabric) 
Fulda P 25 Rib (Fabric) 


Dunlop Sp 57F (Fabric) 
Phoenix P110Ti (Fabric) 


Bridgestone (Fabric) 
Metzeler Monza 


(Steel) 


| Metzeler Monza (Fabric) 


Goodyear G800 | Fabric) 


belted radial, you can bet your boots he’s going to let 


you know it! 


Would you like to know the name of a dealer in 
your locality where you can get Uniroyal steel-belted 
radials? Telephone (800)-243-6000 anytime, free of 
charge. In Connecticut, call 1-(800)-882-6500. 

Would you like to get a complete and unabridged 
English translation of the reports of all four of the 
radial tire tests described above? Send 25c to Dept. 
GP, Uniroyal, Oxford, Connecticut 
06749. When you're finished reading this 
series of test reports, you'll know what to 
look for in radial tires. 


UNIRDYAL 
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The View Down the Road 


..News and comment on cars and driving 


By JAN P. NORBYE / PS Automotive Editor 


The fuel fight gets hotter 


GM president Ed Cole has asked 
the oil companies to develop a new 
high-volatility gasoline. Such “light” 
fuel will burn cleaner in a cold engine, 
but has reduced energy. 

Why does GM want it? Because 
*73-model emission controls must 
pass a cold-starting test, and the 
planned equipment needs time to 
warm up to work at full capacity. 
A change in fuel would be a short- 
cut to meeting the standards, and 
avoid developing new exhaust sys- 
tems, or replacing the carburetor 
with fuel injection. 

Instead, the petroleum  refiners 
face a new problem: rebuilding 
many facilities, including entire re- 
fineries, and installing new equipment 
all along the line. They also point 
out that use of high-volatility fuel is 
a waste of natural resources. 

As the fuel fight gets hotter, the 
onus may be shifted away from both 
the engine and the gasoline and onto 
the test cycle. Perhaps the govern- 
ment will have to modify its require- 
ments for low emissions during start- 
up from cold. 


Lead to go? Lead to stay? 


Another installment in the long 
dialogue between Ed Cole and the 
oil companies began in January "70 
when the GM president requested 
lead-free gasoline, and announced a 
month later that '71-model GM cars 
would be built to run on unleaded 
fuel. 

What's happened? Most brands 
now offer “low-lead” gasoline, but 
there are no more truly lead-free 
ones than before. And the leaded 
fuels are still there. California has 
set "74 emission standards that will 
be difficult to meet with leaded gas, 
and the Environmental Protection 
Agency has a plan that would re- 
quire gas stations to offer lead-free 
gasoline by mid-'74. It seemed we 
were moving, step by step, toward 
getting the lead out. 

Then in January the federal gov- 
ernment announced that all emission 
tests for certification of '74 models 
must be conducted with leaded gaso- 
line! Now the dialogue is no longer 
a dialogue. Ford jumped in and said 
the government had now clobbered 
its program to meet the "74 Cali- 
fornia standards. Because Ford was 
planning to use catalytic converters 
using platinum catalysts, and lead 
will just destroy these catalysts. 

From where I'm sitting it looks 
like federal legislation is getting in 
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the way of the federal government's 
best intentions. The EPA plan, 
which can in no way prohibit the use 
of lead, would promote the use of 
lead-free fuels, so that by 1977, total 
lead emissions would be reduced by 
60 percent. 'The auto industry seems 
willing, even anxious, to support this 
trend. But the oil lobby must have 
persuaded Washington that it's un- 
desirable. 


Wait for the finals 


The foregoing must be viewed as a 
small triumph for the oil companies. 
They make more money on leaded 
high-octane gas (replete with other 
additives) than on regular or un- 
leaded fuel. But what about the long 
run? 

The fuel fight going on is being 
fought over the body of the piston 
engine, That engine won't be re- 
placed quickly—not in '74, not in "76. 
But it will be replaced, gradually, 
beginning in "74. With the Wankel 
engine. And there, my friends, we go 
into what I call the finale. 

The Wankel engine doesn't need 
lead or any other additives. It's 
totally uncritical of octanes. Tests by 
Toyo Kogyo have shown that the 
Mazda engine tolerates gasoline 
down to 68 octane with no loss of 
performance or economy. Current 
low-lead fuels are rated at 91 (Re- 
search). With a general switch to 
Wankel engines, the demand for 
octanes will slowly disappear. 

But let's look further ahead, to the 
gas turbine. And we all know what 
that burns. Kerosene, jet fuel, and 
other low-grade petroleum products. 
If that's the way we're going, that 
makes the current fuel fight quite 
redundant, doesn't it? But there are 
lots of people in the oil companies 
who don't think it's going to happen, 
who think the good ole days will go 
on forever; that the Wankel engine 
and the gas turbine will pack up and 
go away. Now it's your turn. Just 
watch the future become reality. 


Where do old tires go? 


Today more than two billion scrap 
tires litter the landscape of America. 
And 200 million more are scrapped 
every year. Less than 10 percent are 
reclaimed. These facts should disturb 
you. But I've got good news. 

There's a big future in junked tires. 
Not for bumpers or such. On the 
highway. Literally. Adding re- 
claimed rubber to the “hot-mix” 
asphalt is not expensive (12 to 15 
percent of hot-mix cost). It pays off 


in several ways: adds to the surface 
life, cuts down road maintenance, 
lessens roadway bleeding, and avoids 
rough edges. The surface will neu- 
tralize oil deposits to some extent, 
and is less sensitive to temperature 
changes than common asphalt. The 
rubber will also prevent the forma- 
tion of ruts and ridges. 

To prove it all: Genesee Street in 
Buffalo, N.Y., hasn't been resurfaced 
since 1925, when it was done with 
rubber in the hot mix. The process, 
developed by the U.S. Rubber Re- 
claiming Co., is known as Ramflex. 
I'd like to see a lot more of it. 


Hope for the Saturday mechanic 


Wouldn't you love to work on your 
own car, if you only knew for sure 
you could do it right? As if you had 
an expert looking over your shoul- 
der? Well, the day has come, if you 
live in Madison Heights, Mich, 
where the first of a chain of U-Tune 
facilities has opened. The center pro- 
vides the newest test equipment, 
right down to emission analyzers, 
and trained technicians are on hand 
to give advice on know-how and 
tools. This automotive self-service 
shop enables the car owner to do his 
own tune-ups, general electrical re- 
pairs, and light-servicing and main- 
tenance, for a small fee. 

The plans call for a rapid spread 
throughout Michigan, then on into 
other states, I would like to see a na- 
tionwide network of do-it-yourself 
service stations staffed by competent 
personnel. Perhaps this is one way 
we can lick the auto-repair crisis 
we're in. 


A case of the uglies 


Safety cars represent a giant step 
backward in body design when com- 
pared with the passenger cars now on 
the road. At least that was the re- 
action when AMF and Fairchild un- 
veiled their safety cars that were 
designed as prototypes of safe auto- 
mobiles of the '80s. With the ex- 
tended bumpers, asymmetrical body 
lines, and lack of unity, they appear 
more like also-rans in a kids' model- 
car contest than the $100,000 ma- 
chines the government is paying for. 
GM took note of this last winter when 
it announced that its safety car, being 
built for the government at a cost of 
$1, will be highly styled as well as 
functionally safe. With models like 
the AMF and Fairchild, no wonder 
the public is apathetic about safety 
cars! Does the auto industry do the 
better job, after all? Could be. 
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Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Drinking-man's guide 

There's terrible news for bourbon and 
brandy drinkers, whose worst suspicions 
are now confirmed. If, as many re- 
searchers believe, hangovers are caused 
primarily by the congeners in alcoholic 
beverages, then straight bourbon and 
cognac are the worst offenders. 

Physicians at the New Jersey Neuro- 
psychiatric Institute and the Center of 
Alcohol Studies at Rutgers measured 
the content of cogeners— which include 
such chemicals as wood alcohol and 
acetaldehyde—in seven beverages. The 
results, in milligrams per 100 milliliters: 


Vodka 2.65 
Gin 3.91 
Canadian 40.16 
Scotch 95.00 
Bourbon blend 111.4 
Cognac 212.3 
Bourbon 245.5 


Now we know why Martini drinkers 
always look so damn smug. 


First turbine autogyro 

What you're looking at is actually a 
convertible jet-aircraft ejection seat, 
with deployable rotor, engine, and con- 
trols, all of which unfold automatically 


into a powered autogyro. It's the 
SAVER (Stowable Aircrew Vehicle Es- 
cape Rotoseat). Like the Ballute [p. 71], 
its function is to allow pilots of disabled 
jet planes to eject and then fly off to 
safe territory. Under development for 
several years by Kaman Aerospace 
Corp., SAVER flew this winter for the 
first time, incidentally becoming the 
world's first turbine-powered autogyro. 
It uses a Williams Research turbofan 
engine. In practice, the seat would open 
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Mariner 9 snaps a giant "arroyo" on Mars 


This surprising photograph of Mars, taken by the orbiting spacecraft 
Mariner 9 from a distance of 1,033 miles, shows a huge valley, some 250 
miles long and three miles wide. It resembles an Earthly arroyo—a 
watercut gully common to the Southwest U.S.; but scientists believe it 
may have been produced by Martian lava flows. 


and fly automatically. Even if the pilot 
were unconscious, it would follow a radio 
beacon to a safe area, where the pilot 
would be separated from the seat and 
descend by parachute. 


Unexpected cadmium 
In two developments separated by 


thousands of miles, researchers have 
discovered the unexpected—and unwel- 
come- presence of cadmium in lead-free 


gasoline and in plastic products. The 
metal is poisonous to humans in large 
enough amounts, and is one of the heavy 
metals—along with lead, mercury, and 
others—that are of increasing concern 
to environmental health scientists. 

Engineers at Louisiana State Univer- 
sity discovered what they deem a signif- 
icant amount of cadmium—50 parts per 
million—in a popular unleaded gasoline 
(and not in leaded gasolines). They 
first detected a cadmium compound in 
auto emissions, and then analyzed the 
gas itself. 

And in Sweden, scientists of the Na- 
tional Environment Protection Board 
discovered that many toys and such 
household articles as drinking straws— 
all made of PVC plastic—contained an 
“alarming” quantity of cadmium. They 
are concerned that children who habitu- 
ally suck such items may be ingesting 
enough cadmium over a long period to 
cause organic damage. 

Although cadmium and its compounds 
are known to be toxic to people and an- 
imals, the exact nature of its biological 
action is unknown. It can cause lung, 
kidney, and intestinal disorders. 


Improved ferro-cement 


The Navy has found a way to increase 
both the strength and durability of fer- 
ro-cement structures, which have been 
plagued by tiny hydrogen gas bubbles 
that form in the fresh cement mortar. 


About two ounces of chromium trioxide 
—a dollar’s worth—added to every 50 
gallons of cement-mix water will stop 
the gas from forming. 


Room for the radar autos 

This strange room is an anechoic, or 
echoless chamber—a very special one. 
This one sops up, not sound waves, but 
microwaves—radio-frequency (RF) en- 
ergy—in unwanted bands. It’s lined with 
carbon-latex-impregnated polyurethane 
foam, which converts all such energy to 
heat. The purpose is to provide a test 
ground for the GM Research Labora- 
tories’ experimental radar-sensing sys- 
tem for automobiles. 

That system, as GM conceives it, 
would use a radar detector built into the 
front end of your car. It would keep 
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track of the gap between you and fhe 
car ahead, set off a buzzer or light if you 
got too close, and even actuate an air bag 
if a crash were imminent. 


Continued 
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Unique timepiece is powered by a hollow 
plastic weight filled with nails or lead. 


Clock Kit You 
Assemble with 
One Hand 


Want to set the clock back 700 
years? Assemble this 13th-century 
timepiece. It comes in kit form. For 
about five bucks you get an assort- 
ment of metal pins, bearings, springs, 
and hooks, plus about 36 wood-simu- 
lating plastic parts—but only one 
hand. Seven hundred years ago, folks 
were happy just to know the approxi- 
mate time, so this clock has no minute 
hand, 

Assembly is easy. The instructions 
are detailed, and most of the parts 
just snap together and lock in place 
without glue. 

The clock is Lindberg Line kit 
number 327:500. You can get it by 
mail from Caldwell Industries, Box 
170, Luling, Tex. 78648. Price (with 
postage) is $5.50.—Walter Burton 
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What you see is what you get in the kit. 
Author found the plastic parts accurately 
molded, the entire kit well engineered. 


Metal bushings pressed into the plastic 


clock parts serve as bearings for rotating 


gears, which are mounted on metal shafts. 


Assembly of crown gear is one critical con- 
struction step. Seventeen metal pins must 
be installed, each with same projection. 


Clock's works are exposed, and fascinating 
to watch. The wag-bar escapement can be 
adjusted to give accurate performance. 
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Science Newsíront 

[Continued] 

Hoist by their own petard 
During a severe storm last winter that 
hit the entire Northeast (and during 
which, incidentally, a wind gust atop 
Mount Washington in New Hampshire 
hit 166 mph, highest in 11 years), a group 
of eminent meteorologists meeting in 
Oswego, N.Y, were marooned by a 
mighty blizzard. The subject of their 
conference: snow and snowfall modifica- 
tion. It's not nice to fool Mother Nature. 


Changeable clothing 

How would you like to own a suit 
that's both a tropical and a heavyweight? 
It isn't here yet, but textile scientists 
have made a step in the right direction. 
J. P. Stevens & Co. Inc, has been 
awarded a patent for "temperature- 
adaptable fabrics," which automatically 
increase in thickness and heat retention 
as the temperature goes down, and be- 
come thinner and cooler when the mer- 
cury goes up. How? 'The textile contains 
inflatable elements, such as hollow fila- 
ments or pillow-shaped packets, which 
can retain both liquids and gases, In the 
Stevens process, the chemicals chosen 
are such that when liquid solvent freezes, 
it expels gas, which inflates the textile 
elements and increases the fabric's bulk 
and insulating qualities. When the tem- 
perature rises, the gas redissolves in the 
solvent, and the element shrinks. 


Linking length and time 

"A whole new era in measurement 
science." ‘That's what the Commerce 
Department foresees as a result of a 
breakthrough scored by physicists at the 
National Bureau of Standards, who suc- 
cessfully achieved the highest frequency 
measurement ever. 

They ticked off the frequency of the 
infraied light emitted by a helium-neon 
laser—88,376,245,000,000 cycles per sec- 
ond— 100 times higher than any frequen- 
cles measured until four years ago. And 
because the wavelength of the infrared 
light is already known to a high degree 
of accuracy, a new and much more pre- 
cise figure for the speed of light will re- 
sult. (The speed of light—a constant— 
equals the wavelength multiplied by the 
frequency of any given electromagnetic 
radiation.) | 

The improvement should yield im- 
pressive dividends in fields as diverse as 
space science and astronomy, communi- 
cations, and chemical analysis—all of 
which demand ever more precise meas- 
urement techniques. 

Moreover, the new development opens 
the way toward achieving a long-sought 
goal of physics: an interchangeable 
"yardstick" for measuring both length 
and time. In the words of Dr. Lewis M. 
Branscomb, Director of the National 
Bureau of Standards: “To interchange 
clocks and rulers, scientists must know 
the speed with which light travels. . . . 
With this demonstration that both the 
space (wavelength) and time (frequen- 
cy) dimensions of a single light source 
can be measured with prodigious ac- 
curacy, this goal is now within our 
grasp." Gs) 
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If the job is Dig enough 
- give it to an Evinrude V- 


An Evinrude V-4 is inherently strong, 
and rugged, and tough. 


Power is concentrated. The crank- 
shaft is only 15 inches long. Which 
keeps the motor /ow on the boat — 
increasing stability. 


Power comes from efficiency — not 
just size. From re-cycling fuel that 
used to be drained overboard. From 


CLEAN WATER: our future is riding on it E 


reclaiming wasted exhaust energy. 
From sure-firing electronic ignition. 
From computer-selected lower unit 
shape and gearing. 


Performance is distributed a// along 
the power curve — to give you the 
best possible combination of low- 
end drive, mid-range acceleration, 
and all-out top-end speed. 


Even the trolling performance is 
something special. 


There are three compact Evinrude 
V-4 models — 85, 100, and 125 hp. 


Never has so little done so much. 


Full line catalog free. 16 Evinrudes — 2 to 
125 hp. Write: Evinrude Motors, 4063 N. 
27th St., Milwaukee, Wis. 53216. 


In the time it takes 
to get out of the mailroom 
youeouldbeinto — 
advanced electroni 
divanced electronics. 

Working your way out of the mailroom and into a meaningful job could 
take years. So why not get into something that'll pay off in a matter of months? 

Like advanced electronics. n 

If you have the aptitude and determination, you could trade in that job 
of yours for a career. In the United States Army Strategic Communications 
Command. 

We'll supply all the electronics training you need. And the job to go 
with it. 

In a few short months you could be working with some of the most 
sophisticated electronic communications equipment this side of the moon. 
From computers and cryptographic networks to microwave systems and 
communications satellites. 
| And you can pick the electronics specialty you want. Electronics 
Technician. Data Communications Specialist. Satellite Equipment Technician. 
Computer Technician. And others. 

Or you can pick any one of five great places to work. Europe. The 
Pacific. Alaska. Korea. Panama. And we'll tell you what jobs are open. There's 
a good chance you'll get both the job and the place you want. 

Ask your Army Representative about the STRATCOM option. It could 


be the start of a new career. One that'll pay off for you now. In the Army. 
And later in civilian life. 


Date 


Army Opportunities ——M C 
Dept. 200, Hampton, Va 23369 54-72 
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I'm interested in getting into advanced electronics. 
Please send me your free k. 


County 


This is the squisher 


Mood Maker is Ward's name for paint ap- 
plicator with soft, squeegee-like fins. 


Here's how you use it 


Just jab applicator against wet second coat. 
To clean, squish in a can of thinner. 


HOME IMPROVEMENT 


By JACKSON HAND 


Whatever you call it, the official 
name is “Mood” finish. It's a new 
idea from Montgomery Ward that 
adds a new dimension to wall paint. 

'To put a Mood finish on the wall, 
you first apply a base color. When 
it's dry, on goes a second color. Be- 
fore this one is dry, you dab at it with 
a "Mood Maker"—a special rubber 
“squisher.” It has a lacework of 
squeegee-like fins that smear the 
paint around, letting the base coat 
show through in some places, cover- 
ing it in others. The result is 100- 
percent helter-skelter, and pleasantly 
interesting in a mottled, tortoise-shell 
sort of way. 

Although Ward sells a kit (about 
$7) including a 7" roller, plastic tray, 
dropcloths, masking tape, and a can 
of Mood, the key to the finish is the 
squisher, which costs about $3. Ac- 


Patterns on Paint with a 
Tool That Goes "Squish" 


For eye-catching patterns like nothing you've ever seen, 
try this ingenious applicator on a coat of wet paint 


tually, almost any paint will work, 
with some reservations: 

e The base coat should be a semi- 
gloss, so the squisher will skid the 
paint around most effectively, 

€ The coat to be squished should 
be a bit thinner than ordinary wall 
paint and should have an oil base. 

This coat must be rolled or brushed 
out quite thin, to avoid runs and sags. 
(A pile-type applicator works, too.) 

There are no tricks. Just jab the 
Mood applicator against the wall in 
a serles of interlapping jabs. Don't 
let it skid sideways. Don't twist it 
(unless you like the special effects 
that skids and twists produce). 

The Mood finish invites experi- 
mentation. You could use a base coat 
of wide stripes of different colors. Or 
a random pattern of two colors. Or 
... you think it up. 

The kit and Mood Maker are sold 


only at Ward's metropolitan retail; 


stores. 


Here's what you get 


Tortoise-shell pattern offers hand- 
some background for any decorating ; 
style, modern or traditional. 
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Plastic box in which Mood kit is packed 


serves also as paint tray for roller. 


a i 


i Tm E 


48 | POPULAR SCIENCE 


Thr 
" 


Your life is complicated enough. 


We offer Simplicity 


Pa 


v 


D 
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Simplicity. The machines that make yard work why Simplicity owners keep their equipment so 
easy to live with. Tractors, riding mowers, walk- long. Get more out of their machines while theyre 


[ 


i 
l 
Dehinds, too. Simplicity gives you non-scalp mow- using them more when they do trade them in 


Ing gives your lawn a smooth, even cut. And Simplicity. The mower to have when you ve had 
attachments are the fastest hitching in the busi- It with all the others. 19 and 21” walk-behinds. 
ness...go on and off in seconds. Make it easy to 5 hp. to 15 hp. tractors. Simplicity Manufacturing 
keep your Simplicity working all year long. That's Company, Inc., Port Washington, Wisconsin 53074 


There are 9 great mowers in the world. Simplicity makes 8 of them. 


PS test cars, grouped on a curve, line up 
behind the Buick LeSabre (below). Next 
are Chrysler Newport Royal (left), the Mer- 


| cury Monterey (above), and the Oldsmobile 
"s Delta 88 Royale (upper left). 


$ & 
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PHOTOS BY A. J. HAND 


Medium Standards: Y: m 


means progress, something better. 
| | I You're asked to move up from Ford 
re T e Wo rt to Mercury, from Plymouth to Chry- 
' y | sler, from Chevy to Olds or Buick. 
à “Up” also means more money, These 
f, cars cost more than the traditional 
e Extra Cost? zs 

prestigious name, a slightly longer 
l f i and heavier car. Aren’t you also buy- 
Are you buying the prestige of a name, or genuine automotive ing a roomier and more luxurious 
values that you don't get in a Ford, Chevrolet, or Plymouth? — ?nterior, better quality, more refine- 
ment, superior engineering, and high- 

er-grade finish? 
By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Editor Here are the facts: These medium 
standards are the lowest-ranking 


series within their lines of full-size 
Continued 


But what are you buying? A more © 
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Buick stopped with minimal rear locking, hot or cold, but suffered some fade after warmup. 
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Oldsmobile had stronger nose-dive, more rear-wheel locking, but was almost fade-free. 


Mercury stopping distance went up after warmup; fading more than tripled pedal pressure. 


Chrysler took longest to stop with cool brakes, and highest pedal pressure after warmup. 


cars, Although longer and more luxu- 
rious models with more lavish equip- 
ment are offered by all, we chose the 
top-selling cut-price versions for our 
tests. 

The medium standards offer good 
passenger comfort, especially on long 


Chrysler responds quickly to the helm, but 


E 


trips. Their long wheelbases, heavy 
bodies, and favorable weight distribu- 
tion give good directional stability 
and a pleasant ride. Their size and 
weight, plus extensive interior pad- 
ding, mean extra passenger crash pro- 
tection (passive safety), but not nec- 
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Buick in lane change was fastest. You can 
tell amount of drift from shadow in photo 
second from top, and rear-wheel slip from 
tail's proximity to extreme left of grid. Bot- 
tom picture shows fishtailing as car exits 
from grid in right-hand lane. 


essarily more than in lower-priced 
cars. 

Interior space is not much better 
than in the basic full-size cars— Chev- 
rolet, Plymouth, Ford. Though wheel- 
bases are somewhat longer, the bodies 

Continued 
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Mercury was slowest in lane change, due to 
understeer (high front slip angles). 


sequence, car hits cone in second barrier 
despite early heading for right lane. 


drifts sideways for long distances. In this 
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Pick up Americas favorite hitchhiker. 


| When you get away to the country, give the Honda easy packing. Posi-torque dual transmission for 
"Trail 90 a lift. Once you get to Where you re rough or smooth riding. A great new reserve tank to 


going, it'll return the favor. 


"The Trail 90 is America's 
| favorite trail bike because 
tit has the most to offer. 

. A famous Honda four-stroke | 
engine for dependability. Ww. (ZN 
)Swivel-lok handlebars for Reserve Tank 


AAlways ride safely. Wear a 


carry extra gas or water. A USDA-approved spark 
arrestor/muffler to help protect the environment. 
And that strong Honda warranty to help protect you. 


The Honda Trail 90 is at your Honda dealer's now. 
Drop by. It's itching to go some new places with you. 


The Honda Trail 90. 


helmet and observe all rules of the road. For a free color brochure, write: American Honda Motor Co., Inc., Dept. HU, Box 50, Gardena, Calif. 90247. ©1972 AHM. 


ANNOUNCING EMPEROR'S 


MODEL 300 
34" Black Walnut 
82"x1915"x13" 


Featuring The Do-It-Yourself Special 


MODEL 301 


solid three-quarter inch 


genuine black walnut 
Easily Assembled - No Woodworking Experience Necessary 


Regularly $ 3 or more 
$199.00 $140.00 each 


All pieces are pre-cut and pre-sanded. Waist and 
hood doors and dial frame are pre-assembled. 
Complete hardware furnished. Each piece may be 
re-ordered individually. 


Model 300-U Assembled unfinished Black Walnut | 
Case, without movement ...................,..Reg. $350.00 $245.00 


Model 300-A Completely finished clock, Black Walnut, 
Westminster chimes, moving moon dial .Reg. $695 00 $521.50 


Model 300-TA Completely finished clock, Black Walnut, 


triple chimes, moving moon dial ............Reg. $745.00 $556.50 
ELEGANT DETAILS AND FEATURES OF MODEL 300 
e full-turned hood columns » full length waist door 
e breakfront swan neck and e brass pendulum bob 
finial design e curved arch face door 
s famous West German e decorator sculptured base 
movements * floor levelers 


MAKE BIG MONEY BUILDING EMPEROR CLOCKS 


Many hobbyists across the country have become regular Emperor 
Clock dealers, buying kits and movements for assembly and re- 
sale to friends, neighbors and retail stores. 


MODEL 300 


SPRING SALE/ Micca 


EMPEROR GRANDFATHER CLOCK MOVEMENT 
FOR MODEL 300 e WEIGHT-DRIVEN, EIGHT-DAY 


Emperor Grandfather Clock movements are manufactured by famous West German 
clocksmiths now in their third generation of producing the world's finest clock move- 
ments. The brass dial is surrounded by embossed overlays. The face has a high, per- 


SARE Phan a T Bu a è AN , 


making school. The enrollment will be limited to 200. Registrations will be accepted on 


manent polish with serpentine hands. In the arch above the dial face is displayed a T 1 
moving moon dial and lunar calendar. JE. 
The movement strikes four notes on the quarter-hour, eight on the half-hour, twelve on 1 y 
the three-quarter hour and sixteen on the hour. A Big Ben tone sounds the hour. All QA y 
notes are struck on eight musically tuned rods. Movement 200-M sounds the famous T in 
Westminster chimes. Movement 300-M has a selection of three chimes: Whittington, En *" 
st. Michael and Westminster. Installation and adjustment of the Emperor movement is E | 
simple, following the step-by-step instructions supplied. The movement includes weights, ait A 
brass weight shells, brass bob, pendulum and chimes, ready for 15-minute installation. i iE > : 
IMMEDIATE DELIVERY — 1-YEAR WARRANTY dd || E 
EMPEROR ANNOUNCES FREE JUNE CLOCKMAKING SCHOOL (RENT 
In June, Emperor Clock Company will conduct a 2-day refresher and beginner clock- B J 


a “first come, first served” basis, If interested, register now. 


MONEY-BACK GUARANTEE 
All Emperor Clocks and movements are shipped on a 100% money-back guarantee, 
If you are not completely satisfied, return the item within 30 days, 
shipping charges collect. for immediate refund. 


Order Direct With This Order Form! Offer Good Through May 31, 1972 
All Orders Shipped At Once Please check: 


To: EMPEROR CLOCK COMPANY, Dept. M-55, P. O. Drawer A-T, Fairhope, Ala. 36532 Previous customer O 


Gentlemen: Ship the following — F.O.B. Fairhope Ala. New customer 


$199.00 | $149.00. 
wena 


z | DESCRIPTION 
(|| 300-K Black Walnut do-it-yourself 
kit without movement 
3 or more kits, each 

Black Walnut assembled/unfinished 
case without movement 


| | 300-A Black Walnut, finished clock, Westminster 
chimes and moving moon dial 


300-U 


300-TA Black Walnut, finished clock, triple 
chimes and moving moon dial 


n — —— 


200-M Movement, Westminster chimes and 
moving moon dial 


300-M Movement, triple chimes and 
| moving moon dial 
Model 300 Detailed blueprint plans 


We accept personal checks. 


2 = 


[] 


ENCLOSED: [] Check $ Alabama residents only, add 495 . 
O Money Order $.. ——————— GRAND TOTAL $. 
Charge to my: Master Charg rr -———-——————— ————n' a Y 
Card Number Expiration Date ` 
| master charge 
ey ol yf cca ia iena VR CRACA 
Card Number Expiration Date po 
buo rr 3. £L 42 5 >= 4A ati Please send FREE color brochure 
Pi i VA Complete Emperor ine C 
E E ET TT SO na... a sy. 


VISIT OUR PLANT, MONDAY THROUGH FRIDAY, 8 A.M. TO 5 P.M. 
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Chrysler driver has long reach to small con- 
trols, recessed into instrument panel. 


Buick has easy-removal dash panels (like 
Olds) for access to switches and bulbs. 


Electronic ignition is standard on Chrysler 
Newport Royal with the 440 V8. It gives 
better starting and longer plug life, and is 
practically maintenance-free. 


Chrysler stands out as the only car in group 
with truly generous back-seat space. Lots 
of leg room is important on long trips. 
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Oldsmobile small controls differ in shape 
for touch identification (also on Buick). 
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release and 
lighter are unseen on underside of panel. 


Mercury's brake cigarette 


are almost identical, and seating di- 
mensions are about the same. 

It's apparent that the makers have 
cut back on the quality of materials 
and attention to detail in these cars. 
They do not have the same finish and 
trim as their exact counterparts of 
five or six years ago. They are plain 
janes by comparison, hardly on a par 
with the latest Ford LTD, Chevrolet 
Caprice, and Fury Gran Sedan. 

What about sound deadening? 
Noise levels were surprisingly high. 
Some readings were no better than in 
compact cars sold at half the price. 

All were equipped with air condi- 
tioning, power steering, power disk 
brakes (front), and big optional V8s. 
All have the same body style—four- 
door hardtop—and ventless doors. 

Buick and Oldsmobile. They share 
many components, have many fea- 
tures in common, yet have different 
engines and brakes. Suspension links 
may be the same; spring rates aren't. 
You'll find important differences in 
performance, too (see test results). 

Buick has its own semiclosed cool- 
ing system, so you can check coolant 
level by looking at a translucent reser- 
voir, which you can refill without re- 
moving the radiator cap. 

Oldsmobile has a spring-mounted 
five-mph front bumper that returns to 
original position after impact. It will 
protect lights, grille, and sheet metal. 

You have to be a contortionist to 
enter or leave the back seat in both 
GM cars. Curved side glass cuts off 
the door opening, and leg room is re- 
stricted. Even your approach to the 
driver’s seat must be made with care. 


NOISE-LEVEL TESTS 

We measure interior noise in decibels 
under three sets of conditions, on 
three different scales. For quick read- 
ing of the results, we give you only 
the A-weighted scale, which is most 
like human hearing in overall sound 
pickup. A decibel difference of one or 
two points is perceptible to a driver; 
five points make enormous difference. 
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Curved rear doorposts cut into back- 
seat foot space at their base. 

Underhood access is fair on both, 
even with A/C. Buick has the distrib- 
utor up front, Olds against the fire- 
wall. Olds plugs are in the open, 
while Buick plugs are recessed at 
angles, pointing fore and aft. 

Both have windshield antennas and 
inside hood locks as standard. Brake- 
release knobs are in easy reach. On 
both, the radio-volume control button 
is obstructed by the transmission lev- 
er when in Drive position. 

Buick has two minus points not 
found on the Olds. First, you can't 
see into the glove box without bend- 
ing down—it’s too low. Second, the 
average driver can't see the top of the 
right-front fender—a handicap when 
you're parking in tight places. 

Chrysler Newport Royal. It has the 
largest interior. Leg room alone is a 
major plus point, and entry/exit are 
easier than in the GM cars. The body 
is shaped for tight maneuvering, and 
you can see both front fenders from 
behind the wheel. It has an inside 
hood lock, two vents in the kick pan- 
els, and a large, useful glove box. 

A stainless-steel antenna is de- 
signed to discourage vandals. The 
parking-brake release is set very low 
(five inches from pedal). Spark plugs 
are hidden under exhaust manifolds, 
and difficult to change. 

Mercury Monterey. Here interior 
space is good, but not as great as 
Chrysler's. Back-seat entry, however, 
is awkward, though not as bad as on 
the GM cars. Forward visibility is 

Continued 


3j needed skills 
NRI can teach you at home 


NRI courses use "bite-size" texts to show you 
how to service TV-Radios, Repair Cars or Appliances 


Um 


"Eve 


T V-Radio Servicing 
The NRI TV-Radio Servicing 


course includes your choice of black 
and white or color TV training 
equipment. NRI courses cover FCC 
license preparation, complete com- 
munications electronics, aircraft 
electronics, mobile communica- 
tions, marine electronics, amateur 
radio, industrial and business elec- 
tronics. 


Automotive Repair 


Take your choice of Master Automo- 
tive Technician training or a short- 
er Automotive Tuneup and Elec- 
trical Systems course for the man 
seeking greater understanding of 
basic car repair. Both courses in- 
clude professional equipment so 
that you get “hands-on” experience 
and the chance to earn spare-time 
money making repairs. 


Appliance Repair 


NRI trains you to fix all kinds of 
electrical appliances, plus air condi- 
tioners, refrigerators, house wiring, 
electric motors, even small gas en- 
gines. An appliance tester is in- 
cluded for fast trouble shooting, so 
you can begin earning money re- 
pairing appliances long before you 
finish the course. 


“Hands-on” training pays off 


NRI was the first to supply home study 
students with custom-designed training 
kits to give practical hands-on exper- 
ience as you learn. You get more value 
from the exclusive Achievement Kit sent 
the day you enroll, to “bite-size” texts 
and training equipment. Learning TV- 
Radio, Automotive Servicing and Appli- 
ance Repair at home is easy, exciting, the 
simplified, dramatized NRI way. 


Earn $5 to $7 an hour 
spare or full time 


Tens of thousands of NRI graduates are 
proof it is practical to train at home in 
your spare time. Keep your present job 
while preparing for a better one and earn 
$5 to $7 an hour extra in your spare time. 


Fix your own equipment, or earn money 
making repairs for friends and neigh- 
bors. NRI shows you how. 


Train with the leader— NRI 


The same training innovations which 
have made NRI the leader in career train- 
ing at home is now available to you. Let 
NRI help you step up to better pay, a 
brighter future. Decide now to move 
ahead ... the decision is yours to make. 
Mail the postage-free card today for a 
free full-color catalog in the field of your 
choice. No obligation. No salesman will 
call. 

NRI TRAINING 


3939 Wisconsin Avenue 
Washington, D.C. 20016 
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How other cars have fared in our tests 


CHEVROLET 
CHEVELLE 
CHEVROLET 
KINGSWOOD 


Accel. 0-60 
Accel, 0-80 
Accel. 25-70 
Brakes 60-0 
Lane change 
Slalom 

Fuel (mpg) 

Noise (60 mph) | 
Price 


PLYMOUTH 
SPORT 
SUBURBAN 
MERCEDES- 
BENZ 
250. 


SATELLITE 
PLYMOUTH 


How PS tests cars—and what the tests show 


Brake test shows a car's ability to stop 
from 60 mph without wheel locking. 
Test is first made with cool brakes, then 
repeated after 10 warmup stops from 
60 at one-minute intervals with 0.5g 
deceleration. First test shows braking 
capacity, balance; the second, fade. 
Excessive pedal pressure indicates fade. 
Excessive distance indicates fade, in- 
cipient or partial locking, or combina- 
tion of both. 


Acceleration test at 0-60 mph shows 
a car's ability to reach cruising speed 
from standstill. The 0-80 mph test 
shows its high-speed power reserve; 
25-70 mph test simulates a highway 
merging situation. Cars with automat- 


ic transmission are tested in DRIVE. 


BUICK Newport MERCURY Delta 88 
DIMENSIONS (inches) Le Sabre Royal Monterey Royals 
Al Ground clearance 5.5 6.2 4.6 .6 
A2 Front leg room (max.) 42.6 41.8 41.7 42.4 
A3 Front head room 38.9 38.1 37.7 39.0 
A4 Rear head room 38.0 37.0 36.7 3B.0 
A5 Rear leg room (min.) 38.8 41.5 39.7 38.8 
A6 Wheelbase 124 124 124 124 
A7 Height 54.4 55.0 54.0 53.4 
Bl Width 80.0 79.4 79.3 79.5 
B2 Length 221.9 224.1 224.7 222.1 
B3 Front track 63.6 62.1 63.3 63.6 
B4 Rear track 64.0 63.4 64.3 64.0 
B5 Front hip room 62.0 63.3 62.3 62.2 
B6 Rear hip room 61.9 63.3 62.3 62.1 
SPECIFICATIONS 
Engine type OHV V8 OHV V8 OHV OHV V8 
Displacement (cu. in./cc) Sh 455 "oi 202 429/7. 033 455/7,458 
Compression ratio B.2 8.5 B.5:1 
Carburetion Gre 4-bbl. dna, 4-bbl. ane. 4-bbl. One 4-bbl. 
| Net hp @ rpm 225 @ 4,000 245 @ 4,400 205 (9 4,400 225 @ 3,600 
Net torque @ rpm 360 @ 2,600 360 @ 3,200 322 @ 2,600 360 @ 2,600 
Transmission zap: auto. 3-sp. auto. 3-sp. auto. 3-sp. auto. 
Axle ratio 2.93:1 2.76:1 g.f5:1 2.73:1 
Tire make B. F. Goodrich Goodyear Firestone General 
Tire type Silvertown Belted Pol da IR Belt Belted Jumbo 
Tire size H/8-15 H78 I5 H78-15 H78-15 
Turn diameter 44.1 ft. "t 75 T 46. 5 ft. 44.8 ft. 
Turas, lock to lock 2.9 3.5 2.9 
Brakes Power: Power: Powar Power: 
disk/drum disk/drum disk/drum disk/drum 
Fuel tank (gal.) 23 22.5 24 
Trunk space (cu. ft.) 17.0 22.4 18.2 17.0 
Liftover height 25.6 26.6 28.8 25.6 
Curb weight (Ibs.) 4,638 4,590 4,707 4,565 
TEST RESULTS 
| Acceleration 0-60 mph 11.0 sec. 10.35 sec, 11.35 sec. 9.65 sec. 
| Acceleration 0-80 mph 20.5 18.75 22.4 15.8 
Acceleration 25-70 mph 12.05 11.3 13.25 10.1 
Braking dist. (cool) 604 O mph i. ft. 7 in. 146 ft. 130 ft. 135 ft. 
Pedal pressure Ibs. 65 Ibs. 60 Ibs. 60 lbs. 
Braking dist. (hot) 60-0 mph 183 it: z in. 175 ft. 2 in 183 ft. 5 in. 154 ft. 3 in 
Pedal pressure 200 + Ibs 200 Ibs. 100 Ibs. 
Max. speed—lane change ad. ic mS 51.3 mph 49.9 mph 53.0 mph 
Max. speed—slalom 22.4 mph 22.4 mph 21.8 mph 22.7 mph 
Gas mileage (const. 45 mph) 12.245 mpg 11.622 mpg 10.538 mpg 12.513 mpg 
Price (basic) $4,029 $4,135 $4,075 
Price (as tested) $5,188 $5,315 $4,812 $5,231 
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Two lane changes in quick succes- 
sion show a car's ability to make an 
emergency maneuver at speed. Lanes 
are blocked 120 feet apart, and lane- 
change gaps are 60 feet long. Each car 
is put through test at increasing speed 
until its maximum is established. 


Low-speed emergency maneuver test 
means snaking a car as fast as possible 
through pylons 48 feet apart. In both 
handling tests, times clocked by two 
stopwatches are converted to mph. 


good, with both fenders in view. The 
parking-brake pedal is poorly placed 
for use in an emergency, and the car 
has no inside hood lock. With A/C, 
the Ford 429 V8 has near ideal ac- 
cessibility, with the distributor in 
front, and plugs easy to get at. 
Conclusions: 

Dunne: My choice is Chrysler. It 
has what I look for in a big car—space 
and comfort, convenience and prac- 
ticality. It has great down-the-road 
stability, plenty of power, and credit- 
able fuel economy. 

Norbye: Oldsmobile is my pick. It 
beats the others on acceleration and 
gas mileage, and clearly has the best 
brakes. It's also the quietest on the 
highway. 'The quick variable-ratio 
power steering is way ahead of the 
Ford and Chrysler systems, and the 
Olds is almost as good as Buick in 
high-speed maneuverability. 


Front view: Chrysler, Mercury, Buick, Olds 


(top to bottom). The GM cars have parking 
lights showing full width of car; others 
don't. All have dual headlights. 


A 


special offer 


for the guy who knows what the 


If you've been under a car, you know what's 
connected to what and why, and you've probably 
got more than a little Missouri in you. So when 
someone starts up about his shock absorbers, 
stop him with a “Show me." We will. NE 

You buy our Pleasurizer H.D.'s and test them for 
three months. Make them do everything shocks are 
expected to do, and don't be gentle. If at the end of 
90 days you're not satisfied, your 
participating dealer will give you 
your money and your old ride back. 
We're that sure of them. 

Delco H.D.'s are stiff. To give 
improved handling in tough situa- . 
tions. Even if you're running over- 


The more you know, 
the more you'll want Delco. | 


underside of a car looks like. 


size wheels and tires. 

And H.D.'s are tough all around. On long work- 
outs, the large fluid capacity helps dissipate heat 
fast. And H.D.'s have a special Genetron? gas 
filled cushion to prevent air bubbles and the shock 
lag they can cause. 

Your Delco dealer has a complete line of shock 
absorber replacements for all American-built and 

most foreign cars. The H.D., the 
. Pleasurizer, and the air adjustable 
Pleasur-lift. All with the 90-day 
money-back offer. We're that sure. 
Stop at the red, white and blue Delco | 
sign. And you can be sure too. : 
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Recreation 
Roundup 


...40n the move with PS 


By HERBERT SHULDINER 


Off-road vehicles under fire 


By the time you read this, a long- 
awaited federal report said to be highly 
critical of off-road vehicles may have 
been pried out into the open. This re- 
port-now pigeonholed by the Interior 
Dept.—was written by a U.S. Bureau of 
Outdoor Recreation task force assigned 
to investigate the ecological impact of 
off-road vehicles. It was intended to ad- 
vise whether any federal controls are 
warranted. 

The report may lead to far greater 
control of all off-road vehicles in na- 
tional parks and forests, and in all other 
recreation areas as well, because of po- 
tential harm to the ecology of these 
places. 

When coupled with recent Senate 
hearings and an increasing body of hos- 
tile legislation being passed by a number 
of states, this may make it more difficult 
to find places to use snowmobiles, trail 
bikes, dune buggies, and ATVs. 


Experimental mini motor home 
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U.S, Steel's Galavant 1s an "idea" RV 
that embodies a lot of attractive fea- 
tures. It has a welded all-steel frame 
that gives extra strength and design 
freedom for a raised roof (more head- 
room) and a roomier front bunk. Steel 
sheeting covers it to form an attractive 
skin when painted. U.S, Steel says that 
all channels and sheeting can be cut, 
bent, or shaped without costly special 
tools. The steel frame is now used in 
only a few expensive full-size motor 
homes. Mini-motor- home manufacturers 
might do well to consider use of this new 
technology, which could result in strong- 
er RV structures. 
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Trying harder for campers 


The perennial number two car-rental firm is making a big pitch to be- 


come first in the rental motor-home market. Avis recently took the | 
plunge into the RV business by offering futuristic Discoverer motor | 
homes in 10 cities-San Francisco. Los Angeles. Phoenix, Tucson. Or- . 
lando. Miami, New York, Denver, Seattle, and Boise. 

Rates in season range up to $355 per week and 12 cents per mile for 
the 25-foot motor home, which sleeps six, An inviting feature of the 
plan: You can also drop the Discoverer off at any of the 10 cities named. 

Hertz started motor-home rentals last vear. 


Chevy readies a pickup surprise 

The '73 Chevrolet camper special will 
offer an optional four-wheel rear axle. 
This is a first for light pickups. The 
new rear axle will enable pickups to 
carry heavy camper bodies with a great- 
er degree of safety. You can expect 
more surprises in other '73 camper spe- 
cials, for Detroit now realizes how sig- 
nificant camper specials are in pickup 
sales nationwide, 


Things to write for 


A handy aid for owners of motor 
homes built on Dodge chassis is a re- 
vised Truck Service Directory which 
lists names, addresses, and phone num- 
bers of over 1,300 Dodge dealers. The 
directory is free from Dodge Service 
Dept., PO Box 1259, Detroit, Mich. 

"Weigh to Go" is a new booklet that 
tells how to match a camper to your 
pickup, and what you should know 
about safe towing. You can get it at 
Ford dealers or from Box 1000, Dear- 
born, Mich. 


The do-it-yourself outdoorsman 


Reader Gary L. Hayden of Glen El- 
lyn, Ill., sends along this clever safety- 
device idea for RVs: You install a 
12-volt light at the base of an RV's rear 
window, and attach vertical strips of re- 
flective tape to the outer face of a roll 
window shade. When you're traveling 
at night, or parked, just pull down the 
shade and turn on the light. 


New backpacker sleeping gear puts you on man-made cloud 


DuPont's new Dacron II is gaining 
popularity as a substitute for down. 
Coleman offers four backpack sleeping 
bags insulated with this new man-made 


material, said to compare favorably 
with down in lightness and warmth. 
Two are in mummy style (shown above) 
and two others are rectangular. 
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All boats are not created equal. 
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Your Larson dealer has this superb seat 
waiting for you on his showroom 
floor. You'll find it by the pair gam 
in many new Larsons this year. YA) 
Have a seat and give some 
thought to the many 
exceptional differences 
in Larson ‘72 that spell 
extra value. | 
AS soon as you 
sit down you'll 
know this new 
boat seat is 
unlike any « 
other. The bottom and back are con- 
toured and cushioned to fit yours. 
| And when you 
lift the levers 
| under the 
b | arms, the back 
É ~ )]J/ reclines. Your 
OA mate can swing 
E° around to talk 
c comfortably 
' CN with you 
while facing the ^ ^* stern. You can 
swing toward her. Yet you're still with- 
in comfortable reach of the wheel and 
all other controls. 


All American Boats for 72 


Sit down 
and think 
about it. 


has a wrap- 
around con- 
trol panel. 
And every 
'72 Larson 
has padded 
dash and padded coaming. 

Reach up now to the top of the 
windshield frame and pull yourself up. 
Sturdy, isn't it. If you've tried that on 
others, you'll feel the difference. 


Look at the space forward. It's all ` 
llat and cushioned. You can stretch 


ra 2 


Larson Boat Division, Larson Industries, Inc., Little Falls, Minnesota 56345 


out in any direction. Or you can stow 
one section of cushions to convert the 
forward area to conventional seating. 
And there's a well for stowage or ice 
under the middle cushion. The new 
left side walk-thru makes it easy to get 
to the forward deck without disturb- 
ing the driver. 

There's 
even a lock- 
ing beverage 
bar to hold 
glasses and 
bottles se- 
cure. | 
We've thought of some other sim- 
ple things, too. Like molding non-skid 
step areas on gunwales, and at the 
bow on Shark models. 

And a very functional but unobtru- 
sive bow light that has the big advan- 
tage of providing more step area for 
beach boarding. (Speaking of lights, 
every '72 Larson has an interior cour- 
tesy light; all Stern Drives have an 
engine box light.) g 

Notice the new stern / seat It's 
curved to fit the way 
people 


like to sit. By the way, the tables dou- 
ble as footrests for forward or stern 
seats. They stow neatly on the side 
panels when they're not in use. 

There are many more innovations 
your Larson dealer would like to show 
you. All in the category of ''value 
added by engineering for people." 

During Larson's 58 years of boat- 
building, more people have bought 
Larson than any other brand of run- 
about. This year's innovations add to 
the value that's been so traditional. 

Larson's differences make boating 
more fun and give you more value for 
your boating dollar. Your Larson 
dealer hopes you'll make your own 
comparison. 
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News... 


Popular 


Science 


MONTHLY 


Keeping You Posted from Behind the Scenes 


arely does our Consulting Editor for Space, Dr. 
Wernher von Braun, write for us about any- 
thing that flies as low and slow as a commercial air- 
liner. But when I visited him in Washington to 
plan the stories he would write for us in 1972, I 
couldn’t get him to talk about articles on space 
until he had given me an enthusiastic description 
of NASA's latest research on aircraft. The plane 
he told me about is important news to every one 
of us. Let him tell you why in his article about the 
Advanced Technology Transport (ATT), page 68. 
We sent cover artist Pierre Mion to NASA's 
Langley Research Center in Hampton, Va., to 
study their scale models of the ATT. They actually 
removed one of the models from the wind tunnel 
where it was undergoing tests so that he could 
examine it close up and photograph it. Result: 
Our cover painting this month is an accurate repre- 
sentation of two versions of the commercial air- 
liner you'll be flying in before the end of this de- 
cade. When you step aboard, remember where you 
. first read about it. 


There is something you can do 


The Car Care Council, Inc., a nonprofit informa- 
tional organization, recently called my attention to 
this excerpt from the Congressional Record: 

A RESOLUTION: 

That the President is authorized and re- 
quested to issue a proclamation designat- 
ing the month of April, 1972, as "National 
Check Your Vehicle Emissions Month" 
and call upon the People of the United 
States to take their vehicles into the re- 
pair shop of their choice to have the emis- 
sions checked and their vehicles adjusted 
where necessary, so that we can substan- 
tially reduce air pollution from the 110 
million motor vehicles operating on the 
streets and highways. 

Wordy, but you get the message. If our environ- 
mental protection laws are to be effective, you and I 
will have to support them with our actions. 


Pancakes and printed circuits 


By curious coincidence, I received three letters 
last week relating to an article we published 12 
years ago. One reader had "invented" a printed- 
circuit motor and wondered if I knew of any appli- 
cations for it; another had heard of a motor with 
the armature windings printed on an insulating 
board like a TV circuit board; and a man with a 
long memory asked, "Whatever happened to that 
pancake motor I read about in PS April 1960?" 

The headline on our article said, "New Pan- 
cake Motors Have Printed Windings." Sound far- 
fetched? It may have seemed so at the time, but a 
telephone call to the Photocircuits Corporation in 
Glen Cove, N.Y., turned up a happy success story. 
You're not likely to find one in a home appliance, 
but the printed motor has captured a vital role in 
specialized industrial instruments and machines. 
Briefly, it's a permanent-magnet motor in which the 
armature speed is exactly proportional to the ap- 
plied voltage. The armature has so little inertia 
that it can start and stop as fast as a thousand 


times per second! If you want more information 
you can write to the PMI Division, Department 
PSM, Photocircuits Corp., 31 Sea Cliff Ave., Glen 
Cove, N.Y. 11542. 


Horological mystery revealed 


Remember our January story on the new quartz 
watches? Remember, too, Timex's mystery circuit? 
Our electronics editor, Bill Hawkins, speculated 
that it might be some kind of analog circuit, as we 
mentioned in the caption on Timex's watch. The 
Timex patent reveals that it was an analog means 
of controlling the watch's speed. Briefly, here's 
how it works: There's a high-frequency quartz os- 
cillator controlling two multivibrators which beat 
together to form a resultant frequency. This fre- 
quency is divided down to pulse into a unique in- 
dexing system in which a mechanical oscillator 
pulses at five times per second. This drives the 
watch's hands like an ordinary watch. 


Come with me to the Descartes Region 


That's the invitation Gene Simmons extends to 
you with the booklet he has written, On the Moon 
with Apollo 16, A Guide to Descartes. If you're a 
hard-core space buff, you'll want it in hand from 
the moment of blast-off April 16. Referring to it 
while watching the TV spectacular will be like 
having the Chief Scientist of the Manned Space- 
craft Center sitting beside you giving you a minute- 
by-minute description of what will happen next 
and why—ready to answer almost any question that 
might occur to you, and able to show you diagrams, 
drawings, and charts to explain what you're seeing 
on your TV screen. Gene Simmons, of course, was 
Chief Scientist of the Manned Spacecraft Center 
for two years and is now Professor of Geophysics at 
MIT. He sent me a copy of the typescript so I 
could tell you about it in time for you to order a 
copy. It's for sale by the Superintendent of Docu- 
ments, U.S. Government Printing Office, Washing- 
ton, D.C. 20402, for $1. 


1872-1972: century of wonders 


We are in the middle of our final preparations 
for our May 100th Anniversary Issue, and now I 
can tell you that some of the most distinguished 
scientists of the Twentieth century are writing ar- 
ticles for you. We'll have bylines such as Edward 
Teller, William Shockley, Charles Townes, Dennis 
Gabor, Peter Goldmark, Joseph Weber, Buckmin- 
ster Fuller, and, of course Wernher von Braun. 
You'll also be seeing our usual variety of outstand- 
ing articles by top magazine writers and a sneak 
preview of an important consumer-product de- 
velopment that I can't tell you about yet. It will be 
a fat issue, packed with surprises, including fresh 
new project designs by Buckminster Fuller, Ken 
Isaacs, and Les Walker, and plans for an exciting 
new sailboat you can build yourself. 


Editor-in-Chief 
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How to find a needle in the 
world’s darkest haystacks— 
the deep oceans 


By ARTHUR FISHER 
ILLUSTRATIONS BY PIERRE MION 


S uppose you lost something valuable 
in the depths of the sea. How would 
you go about getting it back? 

The problem has proved of night- 
mare difficulty in several recent search 
and recovery missions, for objects 
ranging from an H-bomb off the coast 
of Spain to a nuclear sub in more than | 
8,000 feet of water. | 

Most such missions require the 
coordinated labors of complex, expen- 
sive, and balky equipment, includ- 
ing, besides surface ships, manned 
submersibles, remote-controlled un- 
derwater manipulators, and towed 
devices containing detectors such as | 
sonar, T'V and still cameras, and mag- 
netometers, 

Now there is a remarkable new ship 
that integrates all of the search and 
recovery functions in one glittering, 
all-aluminum package. The Alcoa 
Seaprobe can recover 200-ton pay- 
loads from 6,000 feet below the sur- 
face of the water. And there’s a big 
plus: It will also search, core, drill, 
and sample the ocean bottom in water 
depths to 18,000 feet, making it a pow- 
erful scientific research tool in the as- 
sault on “inner space.” 

Here are some of the engineering 
features that combine to make this do- 
everything ship the most advanced 
oceanographic vessel afloat: 

® The 243-foot ship is constructed 
completely of a new aluminum alloy 
with high resistance to sea-water cor- 
rosion. The Seaprobe is owned and 
operated by Ocean Search, Inc., a sub- 
sidiary of Aluminum Company of 
America, and one of Alcoa’s objectives 
was to prove that a large, all-alumi- 
num ship was practical to build. 

è The Seaprobe can hover above a 
given spot on the ocean floor with al- 
most the precise control of a helicop- 
ter. It can maintain its heading 
regardless of sea conditions, move 
through the water sideways at any 
angle, and spin around in a circle her 
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SEAPROBE — 


New Do-Everything Research Ship 


own length. Precise dynamic posi- 
tioning is made possible by the two 
Voith-Schneider cycloidal propulsion 
units, one forward and one aft, each 
with its own diesel-electric drive sys- 
tem. The cycloidal units also pro- 
vide go-power for normal cruising— 
at about 10 knots. The ship's position 
can be controlled both from the pilot 
house and from an operations center 
whose TV screens display everything 
that's happening on the bottom. To 
get an accurate fix on the desired 
spot on the bottom, the ship's hydro- 
phones pick up signals beeped out by 
acoustic beacons. And the ship can 
navigate ultraprecisely with radar, 
shore-based radio location, and world- 
wide satellite systems. 

@ The business end of the Sea- 
probe's engineering comes at the bot- 
tom of a string of steel drilling pipes— 
60-foot lengths threaded together to 
reach the desired depth. The string is 
semirigid. It's stiff enough so that the 


Cutaway view of Alcoa Seaprobe reveals 
unique aspects that make it the most ad- 
vanced research ship afloat. Seaprobe 
can be controlled either from the pilot 
house or from the operations center. 
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equipment at its end can be maneu- 
vered horizontally by a thruster pow- 
ered by water pumped down through 
the pipe. This gives accurate position- 
ing of sensor packages, recovery claws, 
or boring tools. Yet the string “gives” 
enough so it won't snap even when 
the ship is steaming forward at four 
knots. The 414-inch pipe's tensile 
strength, matched to the heavy-duty 
draw works and 132-foot derrick, en- 
able the Seaprobe to lift up to 200 tons 
from 6,000 feet. 

€ A large (12-by-36-foot) center 
well directly beneath the derrick 
pierces right through the Seaprobe's 
hull. This allows large, multi-ton ob- 
jects to be lifted straight into the ship 
and then be stowed safely in the 50- 
by-60-foot well deck working space. 
In fact, there are plans to try launch- 
ing and retrieving the Johnson-Sea- 
Link, a research submersible [‘‘See- 
All-Around Bubble Sub,” PS, Sept. 
"71], through the Seaprobe’s well. DS 
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Cycloidal propeller units (above), installed 
fore and aft, provide power for ocean 
transits and dynamic positioning. Pipe guide 


shoe (below) centers pipe in well. 
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How you'll fly at almost the 
speed of sound in 


NASA's New Mach 1 
Airliner 


A craft with a radical new wing 
and a striking wasp waist will 
give you a ride 100 miles an 
hour faster than any passenger | 
plane you can board today | 


By DR. WERNHER von BRAUN 


NASA Deputy Associate Administrator 


In the late Seventies you'll ride an 
airliner of a new breed through the 
skies. 

It will fly you about 100 miles an 
hour faster than today's passenger 
planes. It will offer you a smoother 
and quieter ride. On top of these ad- 
vantages, your fare should be reason- 
able, because the new craft will be 
more economical to operate than any 
airliner in use today. 

Good-neighborly features of the ad- 
vanced airplane will appeal to others 
besides passengers and operators. Its 
engines will be smokeless. Outside, as 
well as in, its sound will be hushed. 

NASA, which has pioneered this 
radical airliner, calls it the Advanced 


Technology Transport—ATT for 


short. It also goes by the name of 


Dr. Richard T. Whitcomb, who pioneered 
supercritical wing and wasp-waist concepts, 
views model of new wing on an F-8. 
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the Mach 1 airliner, because it will 
cruise at almost Mach 1—the speed of 
sound or about 660 mph, at cruising 
altitudes of 35,000 to 45,000 feet. 

The Advanced Technology Trans- 
port will be “boomless.” Its speed 
will not quite suffice to cause the ob- 
jectionable sonic boom that super- 
sonic aircraft create as they pass 
through the speed of sound. But it 
wil far outpace today's airliners. 
The Boeing 707, for example, lumbers 
along at Mach 0.84—about 550 mph 
in layman's language. ATTS will 
speed as fast as Mach 0.98, or about 
650 mph. 

A whole family of ATTS, from 200- 
passenger airliners of transcontinental 
range up to 400-passenger transocean 
versions, is foreshadowed in current 
studies by NASA and by leading air- 
plane and engine builders under 
NASA contract. At Mach 0.98 they 
will clip nearly an hour from a New 
York-to-San Francisco flight; up to 
two hours from an ocean crossing. 

Higher speed without using more 
fuel, giving the AT'T the economy of 
more miles per gallon of fuel, comes 
from two major breakthroughs: 

The new supercritical wing. In July 
1965, a confidential report announced 
the discovery of a wonder-working 
new wing shape, called the “super- 
critical wing," by Dr. Richard T. 
Whitcomb of NASA's Langley Re- 
search Center. 

As a conventional airplane wing ap- 
proaches the speed of sound, the air- 
flow past its curved upper surface 
locally becomes supersonic, and a 


Conspicuous wasp waist, new to passenger 
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Projected family of Mach 1 airliners may 
include 400-passenger transocean craft, ex- 


shock wave begins to develop there. 
Beyond this “critical” point, as it is 
called, there is a precipitous rise in air 
drag and the engine power required to 
overcome it; moreover, buffeting fa- 
tigues structures and causes discom- 
fort for passengers. 

The novel flat-top shape of the 
NASA supercritical wing delays the 
onset of these effects. Wind-tunnel 
tests, between 1965 and 1970, indi- 
cated that it promised speeds exceed- 
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, aircraft, is striking feature of NASA's Mach 1 plane. The 200-passenger transcontinental version above is envisioned by Boeing. 


| emplified by this Lockheed concept, with 
; a range of more than 5,700 statute miles. 


i ing Mach 0.95 before the drag rise and 
| buffeting began. 

Finally the wraps came off, and in 
y early 1971, the new wing's predicted 
| performance was verified in flight 
| tests with a modified F-8 airplane. 

'To build an airliner that could take 
t full advantage of the new wing, an- 
) other major discovery—already con- 
| tributed by the same researcher, Dr. 
" Whitcomb- had to be applied: 

The wasp waist. Most conspicuous 


y 


Alternative Mach 1 airliner is the design of 
General Dynamics’ Convair Division: a 200- 


innovation of the ATT will be its oth- 
er breakthrough, the wasp-waist or 
"Coke-bottle" shape of its fuselage. 
Like the newer supercritical wing, the 
wasp waist plays a key role in re- 
ducing air drag. 

'The pinched-in shape stems from a 
drag-reducing Area Rule that made 
big aeronautical news when its dis- 
covery by Whitcomb was released 
from military secrecy in 1955. In its 
simplest or “transonic” original ver- 


the ^ d : i 
passenger craft with coast-to-coast range of 
more than 3,400 miles, 


sion, the Area Rule works like this: 

Take one of our present-day air- 
liners such as the Boeing 707. Deter- 
mine its drag-producing areas from 
nose to tail by taking slices, salami 
fashion, at one-foot intervals. You'll 
find the cross-sectional area increases 
smoothly up to where you get to the 
full diameter of the cylindrical body. 
Here it levels off. 

But as your wandering salami knife 
strikes the engine intakes and the 
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wing root, the drag-producing cross 
section suddenly shoots up again. On 
a graph of step-by-step areas, it forms 
an ugly bump. This bump is by no 
means desirable for a Mach 0.84 plane 
like the Boeing 707. For a Mach 0.98 
transport it would be disastrous. To 
keep the drag at that speed within ac- 
ceptable limits, that bump has to be 
reduced or eliminated. 

The solution is to tighten the belt 
of the airplane's body, enough to off- 
set the excess cross-sectional area of 
wings and engine nacelles. And what 
you get is the wasp waist. 

The first wasp-waisted aircraft were 
Air Force and Navy fighters of 1954. 
The B-58 Hustler bomber of 1956 was 
another example. While many later 
supersonic aircraft look as if their de- 
signers had never heard of the innova- 
tion, the reason is simple: 

Benefits of the original Area Rule's 
wasp-waist shape are limited to the 
transonic range of speed—about Mach 
0.9 to Mach 1.2. For faster craft there 
now are more-complex “supersonic” 
forms of area-ruling, which do not 
lead to a prominent wasp waist, but to 
subtler refinements of shaping. The 
wasp waist, however, remains ideally 
advantageous for a plane that lingers 
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Airborne on new wing, F-8 confirms prom- 
ise it showed in wind-tunnel tests. For more 
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incorporated in the coming Mach 1 airliner, 
is shown above being installed for flight 
trials on a modified Navy F-8 jet plane at 


near Mach 1. The ATT, first passen- 
ger plane that just fits this descrip- 
tion, will therefore have it. 

This '*waisting" raises another 
question. A very convenient way of 
adapting airliners of the same generic 
breed to airlines' widely differing re- 
quirements is the method called 
stretching. 

By adding constant-diameter body 
sections fore and aft of the wing, high- 
er-capacity models of a current trans- 
port can be spun out of the original 
airplane with relative ease. We all 
have seen the stretched DC-8s and the 
stretched Boeing 727s. 

The capability to stretch a basic 
airplane design will be as important 
for the breed of Mach 1 airliners as 
it is for today's birds. Obviously, with 
a carefully sculptured area-ruled 
Mach 1 transport, thorough wind-tun- 
nel studies must precede and support 
design stretchouts to avoid unaccept- 
able bumps. 

Showcase of advanced features. The 
ATT aims at much more than higher 
cruising speed. It will be a showcase 
of the most advanced technology of all 
kinds that can be crammed into an 
airplane. There are a number of in- 
novations it will incorporate. 
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experiments, addition of side fairings will. 


give test plane a wasp waist. 
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Calif. Drawings at leít reveal novel shape 
of the drag-reducing "'flat-top" wing as 
viewed from top and side. 


e Engines will not smoke at any | 


power setting. Carbon monoxide and 
unburned hydrocarbons in the ex- 
haust will be greatly reduced, dimin- 
ishing air pollution. 

@ Noise will be lowered far below 
stringent Federal standards for new 


aircraft, without a noticeable effect on | 


operating cost. Further dramatic 
quieting, by improved engine design 
and acoustic treatment, looks possible 
with only a modest increase in operat- 
ing cost. 

In a world extremely sensitive to 
the words “pollution” and ‘“environ- 
ment," these competitive advantages 
alone may often be decisive. 

€ Composite materials—like fiber- 
glass in principle, but using novel 
recipes such as boron fibers embedded 
in a plastic matrix—will find extensive 
use and will reduce structural weight 
by 10 percent or more, 

€ A technique called “fly-by-wire,” 
which has become a must in manned 
space flight, will make airplane con- 
trols responsive to an ATT pilot’s 
gentle touch. By way of a computer, 
his pedal and yoke deflections go to 
power-steering actuators that move 
the airplane’s control surfaces. The 
same computer accepts additional 
command signals from instruments 
such as an angle-of-attack meter, an 
airspeed indicator, an altimeter, and 
an accelerometer. 

Extensive flight testing has shown 
that the more-elastic response of fly- 
by-wire to gusts and turbulence will 
offer you a smoother ride. It also ex- 
tends the “fatigue life," and thus the 
revenue-producing life, of the entire 
airplane structure. 

e At terminal airports, steep climb- 
outs and landing approaches will 
greatly reduce the ground area affect- 
ed by low overflights—a desirable goal, 
even with drastically reduced engine 
noise, in densely populated localities. 
Today an airplane making an instru- 
ment landing, under conditions of low 
ceiling and limited horizontal visibili- 
ty, must follow the shallow 214-degree 
glide slope provided by standard sys- 

[Continued on page 132] 


NASA's Flight Research Center, Edwards, 


Pilot is ejected from dis- 
abled jet (1) and parachute 
opens. Seat falls away dur- 
ing this part of sequence. 


Ballute inflates (4) as 
air is forced through 
its throat during par- 
achute’s descent. In- 
flation time: about 
half a minute. Alti- 
tude loss: + 800 feet. 


Pilot is suspended in the 
usual manner (2). Terrain 
and location permitting, he 
decides to deploy Ballute. 


Drogue chute pulls cover 
from Ballute housed in 
webbing at top of chute (3). 


Burner ignites after 
Ballute is 40-70 per- 
cent full (5). Ballute 
can begin ascent one 
minute after ignition. 
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Waiting aerial pickup, system 
is holding steady altitude (6). 
Pilot can still go up or down 
by controlling fuel flow. 


Pilot is rescued by retrieval 
plane (7), or breaks away from 
Ballute and parachutes down. 


Balloon + Chute = Ballute „ocas cw 


Midair rescue is now possible 
—pilot can hover or rise 


A fighter pilot who bails out over 
enemy territory is in trouble—even 
after his parachute opens. In Viet- 
nam, one out of two become POWs. 

Fred Nebiker of Goodyear Aero- 
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Ballute is housed behind pilot. 
rig fits ejection seat of F4 Phantom. 


The 65-Ib. 


space Corp. has invented a system 
to give the pilot of a disabled aircraft 
a better chance. He calls it PARD— 
for Pilot Airborne Recovery Device. 

PARD weds a modified military 
parachute to a hot-air balloon. As 
the drawing above illustrates, the 
pilot can bail out and stay aloft. 
Hovering by balloon power, he can: 

e Stay up for 30 minutes (his fuel 


na 


altitude 
Chute, hanging limply, can still be used. 


Ballute maintains (buoyancy). 


runs out then), hoping to drift away 
from enemy ground fire before he has 
to descend. 

e Send out a signal to a rescue 
plane nearby. A pickup plane can 
snag him and haul him inside, or tow 
him to a friendly area where he can 
descend by parachute. 

€ Descend and land with the bal- 
loon immediately or release the bal- 
loon and use the chute. 

Heart of the PARD system is a 
high-capacity butane burner, a fuel 
tank with 1414 pounds of butane, 
and the Ballute—a 37-foot-diameter 
balloon that holds 22,450 cubic feet 
of air. 

The parachute is a standard mili- 
tary model with one modification: a 
special six-foot hole in the top, where 
the Ballute and burner are housed in 
a mesh of nylon lines. Air also goes 
through this hole during descent to 
inflate the Ballute before the burner 
goes on. 

The fuel tank stays on the pilot's 
back. Butane feeds through a hose 
on one of the chute's lines. 

Nebiker, who patented the device 
in 1968, has developed working sys- 
tems under Air Force contracts, No 
human tester has jumped with PARD 
yet—data is gathered with Oscar, a 
test dummy, in the hot seat. Gs} 
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The Pantera corners as flat as a road grader, with no body roll, even when cornering forces almost lift the inside front tire. 
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Racing-style driving position with straight arms comes naturally in Tach and speedometer are close to driver's line of vision on 
the Pantera. Backrest reclines, and seat gives very good lateral either side of small-diameter padded-rim steering wheel, Othe 
support for driver's back and thighs. sauges are at the head ot the console 


SWEAT LARE 


[3546] 
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Small “trunk” ahead of windshield holds jack and tools, washer Rear view shows the Pantera's extremely low build, fat tires, re- 
reservoir, brake booster, master cylinder, brake-fluid reservoirs stricted visibility, and minimal bumper protection. 
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Ford’s Dream Car 


You Can Buy—Now! 


An ultrahigh-performance machine from Italy, using a 
Ford V8, can be yours for around $10,000 


By JAN P. NORBYE/PS Automotive Editor and JIM DUNNE/PS Detroit Editor 


The first thing you’ve got to under- 
stand about the Pantera is why we're 
calling it a "dream car." It's not one 
of those models with fancy bodywork 
and standard running gear that were 
called dream cars, back in the '50s. 
The Pantera has very thorough en- 
gineering behind it, as well as trendy 
styling. 

But it is just the kind of car you 
dream about—a car you may never 
buy but that you would just love to 
drive and drive and really get to use 
all its performance. 

Okay, now you can buy it. With 
its emission-controlled Ford ‘Cleve- 
land" V8 and all required safety fea- 
tures, it is as legal as a Checker Cab. 
It won't meet the '73 bumper stan- 
dards, but Ford has applied for an 
exemption (since production will be 
limited). 

Available from Lincoln-Mercury 
dealers, the Pantera (Italian for Pan- 
ther) is a product of De Tomaso in 
Modena. Alejandro De Tomaso came 
to Italy from his native Argentina 
back in the '50s and became a racing 
driver. Later he started to build cars. 
He has been tied to Ford since 1970, 
The all-steel unit-construction body 
is designed and manufactured by 
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Purposeful look emphasizes the perform- 
ance of the car; styling gimmicks have been 


Ghia in Torino (also linked with 
Ford now). 

We went to Ford's proving grounds 
to drive the Pantera—a great experi- 
ence. Performance is in the Corvette 
class, but it's a very different kind of 
car. Both are strictly two-seaters, 
but the Pantera chassis is built like 
a racing car, with midships engine, 
and there's no automatic transmis- 
sion option. 

Car for tough drivers. Personally, 
we loved the five-speed ZF built in 
Germany, with its tight gate and 
slick movements. Power steering, 
popular on Corvettes, is not avail- 
able on the Pantera. It doesn’t make 
any compromises. It’s a car for 
tough drivers. If you want to use its 
muscles, you've also got to have some 
of your own. Plus a cool head. Oh 
yes, air-conditioning is available, and 
we think it's a must. 

In short, the Pantera is the nearest 
thing to an all-out racing car that 
you can legally drive on the highway. 
Driving it on Ford's test track was a 
big thrill, There was no other traffic, 
so we could really try our darnedest. 
On the very first lap, it was obvious 
how beautifully balanced the Pan- 
tera is. With a midships engine, you 
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completely avoided, and thorough engi- 
neering built in. It's a modern classic! 


Norbye (left) and Dunne discuss the car's 
characteristics after their test drive. 


might expect less stability and less- 
consistent handling characteristics. 

But the Pantera was flawless. If 
you go too fast into a turn, it un- 
dersteers—actually understeers. Back 
off, rub off some speed, and you're 
ready for the next curve. There’s no 
body roll at all, no matter what you 
do. If you have the skill and nerve, 
you can drive it like a real racer, 
steering as much with your foot as 
with your hands. The tail end comes 
out a bit with full acceleration out 
of a turn, and you can hold the car 
in its drift until the roadway straight- 
ens out completely. 

On the road, we found the Pan- 
tera tractable and well behaved, com- 
fortable and luxurious in the GT 
idiom. It's an easy car to fall in love 
with. And if you do, you'll soon find 
yourself driving it everywhere. With 
its Ford engine, you know it's going 
to be reliable. And you know there 
wil be parts and service. "There's 


only one possible snag: Have you 
got the bread? ^H 


Facts on the Pantera 


DIMENSIONS (inches) 
Wheelbase 


Front track 
Rear track 


SPECIFICATIONS 
Engine type ....... às OHV V8 


Displacement . 351. cu. in. 
Carburetion 

Compression ratio 

Net hp 

Torque 

Transmission 


Front-tire size 
Rear-tire size 
Steerin 


"e — . Rack A pinion 
Turns, Piste to lock 3l4 


Brakes 4-wheel disk 


TEST RESULTS 

Acceleration 0-60 mph .... 
0-80 mph ... 
0-100 mph ... 


0-125 mph . 
_25- z4 Hs 3rd 
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Those New TV and Hi-Fi Gadget 


There's a wide variety to 
choose from. To our surprise, 
many proved to be helpful 


By RONALD M. BENREY 


One you've plunked down the pur- 
chase price of a stereo rig or a TV set, 
you automatically become eligible to 
spend a lot more money—for an al- 
most endless parade of accessories. 
What are, and how good are, the latest 
stereo and TV gadgets? Here's what I 
found: 

First, that the emphasis has shifted 
from new products designed for rec- 
ords and record players to accessories 
for use with cassettes, cartridges, and 
their players. Similarly, in TV gadg- 
etry, the trend is toward products de- 
signed for color TV. 

After trying out many of these new 
devices, I came to the surprising con- 
clusion that most of today's gadgets 
make sense. Sure, a few are priced 
way out of line, and a few are simply 
silly gimmicks, but for the most part 
the accessories are worthwhile addi- 
tions that de their jobs well. 

Phono-stylus timer. Park PNTI, 
$5.25. Even a diamond stylus wears 
out with use, and so a timer that keeps 
track of stylus usage is an excellent 


E 


For hi-íi, gadgetry includes: test records (Audi 
Realistic 50-1001) for complete system checkout, headphone- 
control box (Lafayette 99-00242) for remote volume and switching, 
phono-stylus timer (Park PNT1) for determining needle wear, 
and HiFi Sentinel (Realistic 42-2932) for auto amplifier turnoff. 
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idea; it signals you to inspect stylus 
condition before a worn point does 
damage to your records. 

'This one is a particularly clever 
timing device. It actually uses the ro- 
tating turntable as a “clock motor." 
An internal magnet in the timer senses 
a small strip of magnetic material 
placed on the turntable's rim. Each 
time the turntable revolves, the mag- 
netic strip repels the timer's magnet 
and advances the timer one notch. An 
easy-to-read scale displays total time 
up to 250 hours; a few twirls of a knob 
reset the timer to zero. The timer is 
calibrated for use with a turntable 
spinning at 331 rpm. 

Stereo-headphone control box. La- 
fayette 99-00242, $4.95. 'This lets you 
adjust individual left and right ear- 
piece volume for your stereo head- 
phones from your chair. And a three- 
position slide switch lets you connect 
your phones to either the left or right 
channel if you wish ( but why on earth 
would you wish?). For my money, 
this is a useless device. Normally the 
only time I find it necessary to read- 
just volume is when I tune to a new 
FM station. At that point, I'm stand- 
ing in front of my amplifier anyway. 

Hi-Fi Sentinel. Realistic 42-2932, 
$5.95. Here is a remarkably over- 
priced item—little more than a pair of 
AC sockets and a switch mounted in a 
metal box. 

You connect the gadget to the rec- 
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Remote stereo speaker system, “Speaker of the House,” is by 
Concept Plus. Connect encoder box (above speaker) to left and 
right speaker terminals of your amplifier, and it transmits each 
channel separately throughout your home over the house wiring. 
Fach speaker has volume, bass, and treble controls, 


ord player with a socket and plug in 
series with the existing socket/plug 
pair underneath the player. Then you 
plug your amplifier into one of the 
outlets, a low-wattage lamp into the 
other, and when the changer stops, the 
amplifier and light go off as well. My 
opinion: The kind of audio systems 
needing auto turnoff—simple phono- 
graphs— probably already have it. 

Test records and tapes. Audiotex 
30-200 record, $4.98. Realistic 50- 
1001 record, $2.49. Audiotex 30-212 
cassette test tape, $5.60. Audiotex 30- 
213 cartridge test tape, $7.95. Audio- 
tex 30-214 reel test tape, $6.80. I found 
the test records to be much more use- 
ful than the test tapes. 

The records help you adjust your 
amp's stereo balance control; they test 
for speaker phasing, and identify left 
and right channels; they point up 
turntable rumble; and they test for a 
faulty phono cartridge. Both records 
come with detailed instruction book- 
lets. 

The test tapes, however, contain a 
series of tones and test signals that 
are generally meaningless unless you 
own additional testing gear, or unless 
you are prepared to make finicky tape- 
head position adjustment. But the 
barely adequate instructions caution 
that “it is advisable to have a service- 
man make these adjustments". 

Remote wireless stereo speaker sys- 
tem. “Speaker of the House," Concept 
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—Worthwhile or Worthless? 


Plus, $150. Here’s an old idea up- 
dated. These two stereo speakers op- 
erate wireless from any room in your 
house. Connect the speaker-output 
terminals of your hi-fi to the encoder 
box (atop left speaker) and it will 
transmit two channels of stereo 
through your house wiring to the re- 
spective left or right speaker. Each 
speaker contains its own decoder and 
amplifier. Unlike earlier conventional] 
tries, this system uses frequency mod- 
ulation rather than amplitude modu- 
lation. Result: sounds surprisingly 
good. Its true asset to me was not the 
fact that I didn’t have to wire my 
house for remote speakers, but rather 
that I could put the speakers any- 
where I happened to be at the time. 
They got a true workout in the garage, 
patio, and backyard. 


When a color picture tube ages, 
one or more of the three cathode as- 
semblies loses the ability to produce a 
dense electron beam. The usual symp- 
tom is an uncorrectable overall color 
tint due to an incorrect balance among 
the glowing red, blue, and green phos- 
phor dots on the screen. 

Color picture-tube brightener. Arch- 
er 15-642, $6.95. 'This device attempts 
to solve the problem by raising the 
picture tube's filament voltage (the 
same technique used by black-and- 
white TV boosters). This makes all 
three cathodes run hotter, increasing 
emissivity of the failing cathode back 
to normal. Back-of-the-set controls 
are used to compensate for the boosted 
emissivity of the normal cathode. The 
fix is temporary at best, and there's a 
rub: The cathode balance adjust- 
ments are likely to need almost con- 
tinuous touching up to compensate for 
further cathode aging. 

One-gun booster. Workman W6-1, 
$8.50. Using a different approach, it 
connects the bad cathode screen grid 
and signal grid, applying a higher- 
than-normal voltage to the signal grid 
and boosting cathode emission at the 
cost of picture quality. 

Without doubt this is the most over- 
priced gadget in the group—it’s noth- 
ing more than a variable resistor 
and a couple of resistors wired into a 
plastic can. And I'd check with my 
set maker or serviceman about the 
possibility of damage to the set's 
color-output stages before I installed 
the booster. Generally, if my picture 
tube were failing, I'd forget about a 
booster and apply the money toward 
a new picture tube, 


For TV, add-ons shown are: (at bottom) 
antenna rotor (Cornell-Dubilier AR-33), an- 
tenna line filter (Audiotex 30-6100), speaker- 
control box (Audiotex 30-6008), one-gun 


TV tube protector. Archer 15-564, 
$1.99. You may already have one of 
these built into your TV. If not, it's 
a worthwhile accessory. Inside is a 
special resistor that is temperature- 
sensitive; the warmer it gets, the 
greater the current that flows through 
it. The device prolongs the life of 
your tubes by eliminating damaging 
current surges when you first turn on 
the TV. When you flip the switch, the 
resistor is cold, so a smaller current 
flows into the set. After about 30 sec- 
onds, it warms up, and normal current 
is allowed to flow 

Interference filters. I tested two: a 
power-line filter, Archer 15-1106, 
$3.99. and an antenna-line filter, 
Audiotex 30-6100, $2.25. After using 
an idling auto engine, a CB transceiv- 
er, a power-tool speed control, and a 
variety of power tools to generate typ- 


booster (Workman 
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W6-1); (top) tube 
brightener (Archer 15-642), ghost eliminator 
(Archer 15-1114), power-line filter (Archer 
15-1106), TV-tube protector (Archer 15-584). 


ical power-line and TV-signal inter- 
ference, I found that these filters did a 
fair job. They eliminated the “typi- 
cal” interference I generated, al- 
though when I tried hard, I could pro- 
duce power-line interference that got 
through the filter. My suggestion: If 
interference is a problem, try a filter 
attachment. The low price makes it a 
worthwhile gamble. 

TV speaker remote-control box. Au- 
diotex 30-6008, $9.95. This gadget 
gives you a little loudspeaker, a vol- 
ume control, and a selector switch at 
the end of a long cord. With it you 
can turn off your TV’s main speaker 
and listen through the little speaker. 
The volume control adjusts the re- 
mote speaker’s sound output. It works, 
but I’m not sure what it’s for. 

Ghost eliminator. Archer 15-1114, 

Continued 
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are priced out of line, and some are simply silly 


For cartridge and cassette players (left to 


right, front to rear): cartridge test tape 
(Audiotex), cassette splicer (Robins), AC 
cartridge head demagnetizer (Audiotex), 


$3.99. 'This baby just arrived from the 
land of wishful thinking. It connects 
between the antenna lead and your 
TV's antenna input terminals. Inside, 
a resistive attenuator reduces the sig- 
nal strength of all incoming signals, 
on the theory that weak ghost signals 
will be weakened even more before 
they are fed to the set, and will end up 
too small to be annoying. In practice, 
however, the desired signal is simul- 
taneously weakened. 

Antenna rotor.  Cornell-Dubilier, 
$49.95. 'This item falls into the realm 
of interesting gadgetry because of the 
pushbutton switches on the front. It 
will operate as a regular rotor with a 
compass dial, but it also has an added 
pushbutton option. Each button is 
presettable to any antenna position. 
Once set, you can home in on your 
favorite channels by simply pushing 
the appropriate button. It's a little 
more expensive, but a lot less irritat- 
ing. Worth the couple of extra bucks. 


Harmful dirt is a fact of life on the 
head of any record or playback ma- 
chine. Iron oxide and airborne dust 
clog the tape-head gap and act as an 
abrasive that wears at the precision 
surface. Periodic cleaning is a must. 

Tape head cleaner. Audiotex 30-614, 
$2.80. This is a clever gadget for 
cleaning tape-cassette record/play- 
back heads. It’s a tape cassette that 
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(Audiotex), cassette head cleaner (Audio- 
tex), cassette test tape (Audiotex), log book 
(Robins), bulk tape eraser (Audiotex). 


contains, instead of magnetic tape, a 
short length of stiff paper tape im- 
pregnated with a dry-cleaning com- 
pound. You put it into the cassette 


player, push the play button, and let 


the paper tape scrub the tape head, 
capstan, and pinch roller clean. After 
a few passes, however, the paper tape 
picked up enough dirt to look suspi- 
ciously like fine emery paper... so I 
recommend you discard the cassette 
after a dozen-or-so cleanings, to avoid 
the possibility of damage to the tape 
head. 

The same sort of device is available 
to clean cartridge-player tape heads. 
Keep in mind, though, that the tape 
cleaners, although easier to use, do not 
do as thorough a job as liquid cleaners 
because they clean only one narrow 
path—the path threaded by the tape. 

Bulk tape eraser. Audiotex 31-40, 
$18.30. A good bulk tape eraser is 
about the only device that will restore 
a well-used cartridge, cassette, or reel 
of tape to noise-free, like-new condi- 
tion. The eraser head on a recorder 
isn't powerful enough to do the job. 
If you frequently reuse magnetic tape, 
a bulk eraser is a good investment, 

'This cleverly designed unit can be 
used both as a hand-held model to 
clean cassettes and cartridges, or as a 
table-top device to erase reels. The 
gimmick is a folding spud that shifts 
up to hold tape reels, folds away for 
hand-held operation. 


Then there's the problem of demag- 
netizing. As magnetic tape moves past 
the playback head, it slightly magne- 
tizes the tape head, impressing a hiss- 
ing noise on the tape that cannot be 
removed. 'Thus, it's good practice pe- 
riodically to demagnetize the head of 
any tape machine. 

Accessible cassette-player heads 
can be demagnetized by a convention- 
al reel-to-reel recorder demagnetizer. 
Cartridge players, though, pose a diffi- 
cult problem: The head is squirreled 
away deep in the mechanism. 

Cartridge demagnetizer. Audiotex 
30-112-2, $11.95, This has an espe- 
cially long snout to let its demagne- 
tizer tip reach deep inside a cartridge 
player. It's used in the same way as 
conventional demagnetizers and does 
its job well. 

Automobile cartridge-player demag- 
netizer. Audiotex 30-142, $9.90. It's 
designed to work off the cigarette- 
lighter socket only. Although it works 
well, the purchase price is kind of 
steep for a device with no in-home ap- 
plication. It's not that difficult to run 
an extension cord out to your car and 
use a conventional AC-powered de- 
magnetizer. 

Cassette splicer. Robins TS-115, 
$3.75. Even with this handy splicer, 
mending the hair-narrow tape in a 
cassette is tricky. But if a prized cas- 
sette has snapped, or you want to try 
your hand at editing a tape, it does a 
fairly good job of holding the tape in 
place. It comes with 25 transparent 
tape splices. 

Cassette/cartridge log kit. Robins 
TK-35, $3.75. If you're a nut for doc- 
umentation, here's the perfect answer. 
It lets you identify up to 120 items in 
your tape collection with color-coded 
stick-on labels. A log book cracks the 
code and tells you what is where. 
However, keep in mind that you can 
probably duplicate the contents of the 
outfit at a stationery store for about 
$1.50. 

Keep in mind that these gadgets 
are just representatives of particular 
categories. In many cases, similar de- 
vices—some better, some worse—are 
made by other manufacturers. 

Some are simply offshoot gadgets 
of other gadgets. Don't be fooled by 
space-age knobs and dials or meaning- 
less lights. Remember, for each addi- 
tional piece of wizardry, there's a 
charge. 

Gadgetry can sometimes fall over 
that shadowy line marked impracti- 
cal. Before you buy, think out exactly 
what the gadget does and how it goes 
about it. If you need it, buy it. If it 
will waste your money, leave it with 


the salesman who claims it's so 
"handy." 


Ready for about any trail you are, the 
100B's sot raised fenders, plenty of ground 
clearance, and a high muffler. 
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Besides a well-stocked tool kit, the Hodaka 
has a tire pump under the gas tank—an item 
you won't find on most machines. 
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There's plenty of power on tap to climb most obstacles you'll find out on the trail. 


Small Price, Big Action-Hodaka's 100B 


Looking for a good trail 
machine with a reasonable 
price tag? Look at this one 


By JIM DAVIS / PS West Coast Editor 


D ependability, performance, and 
good looks—in spite of a low price 
tag—that's what you get with the Ho- 
daka 100B. As reliable as sunrise, 
the 98cc two-stroke engine on the 
test bike started for me on the first 
kick every time. 

The suspension is great. Progres- 
sive-rate springs, front and rear, and 
two-way oil damping provide a very 
stable ride over rough ground. And 
take it from me, there's a lot to be 
said for a trail bike with good sus- 
pension. After a day on a rough trail 
with a poorly suspended bike, your 
muscles are howling, and you've 
probably upset half a dozen times 
more than you would with a well- 
sprung machine. 

The 100B doesn't take all the work 
out of trail riding, but it makes 


bouncing along the trail as easy as 
it's likely to get. The seat is one of 
the most comfortable for long periods 
that you'll find. 

Controls? 'They operate smoothly 
and are well positioned. The handle- 
bars are comfortable. Grabbing the 
handgrips and climbing on the 100B 
is something like stepping into a 
tailor-made suit—everything fits just 
right. A complete tool kit, a sturdy 


A spark arrester—U.S. Forestry approved— 
makes woods-riding safe. Luggage rack 
gives carrying space on extended rides. 


luggage rack, and a conveniently 
mounted tire pump are frosting on 
an already attractive package. 
Color? You can have any color 
you want as long as it’s red. But 
there's more to a quality motorcycle 
than color options. And most of 
those good things are in this bike. If 
there's a trail bike in your future, 
the Hodaka 100B could just be what 
you've been looking for. 


100B SPECS 


Engine type Two-stroke 

Bore & stroke .....1.97 in. x 1.97 in. 

Displacement ......98cc (5.99 cu. in.) 

Compression ratio ..6.7:1 

Clutch type Wet, multiplate disk 

Primary drive . Helical-cut gears 

Final drive ........Single-row chain 

Transmission 5-speed, constant- 
mesh 


Gear ratios (overall), lst—30.49: 


1 
2 


Front tire 

Rear tire ..... 

Wheelbase 

Saddle height 

Weight 

Gas-tank capacity .. 

Llectrical system .. Alternator; head- and 
tail-light; horn 


Ground clearance .. i in. 
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There’s a new space adventure coming 
up — an orbiting ferry — and PS's Flying Editor 
takes a turn at the (simulated) controls 


‘Fly’ with Me ona Space-Shuttle 


With the recent Presidential order to NASA to proceed 
“at once” to develop a space shuttle, our first space ferry 
may be only six years away. Some of the original propos- 
als, which included a manned, flyable, re-usable booster, 
have been scaled down. Present plans call for nonflying 


By BEN KOCIVAR / PS Consulting Editor, Flying 


E think of how it would be to have a 1,000 batting 
average? I did recently. Only trouble was, I was batting 
1,000 percent wrong. 

Three times I tried to land the space shuttle. You 
guessed it; three times I pranged, and didn't make it. 

Of course, it was a simulator. The real space shuttle 
won't be flying until around 1978. Still, I was the first 
reporter permitted to “fly” the simulator and it was an 
ego-satisfying—if frustrating—experience. 

'The simulator I flew was built by McDonnell Douglas 
in St. Louis as an engineering tool. They're using it to 
design into upcoming space vehicles the kind of perfor- 
mance that will match vehicle control to the abilities of 
skilled airline pilots. 

Reason? The shuttle is being designed with airline- 
type operations in mind. Three aerospace teams are com- 
peting for the honor and money of coming up with the best 
designs and total concepts. McDonnell Douglas heads 
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booster rockets: either recoverable liquid-fueled or ex- 
pendable solid-fueled. The shuttle will carry an external 
fuel tank that can be jettisoned in space. Development 
cost of two flight-test vehicles, says NASA Administrator 
James Fletcher: an estimated $5.5 billton. 


one team, North American Rockwell is teamed with Gen- 
eral Dynamics, and Grumman Aerospace with Boeing. 

The basic job of the space shuttle? 'To make it cheaper 
to get a pound of payload into space. Now we do it the 
expensive way—with one-time vehicles. And the tab runs 
between $600 and $700 for every pound delivered to orbit. 
The shuttle will be re-usable, so we won't have to buy a 
new one for every launch. It wil] cut the price to about 
$100 per pound, and thus will be a fairly economical way 
of running astronauts, engineers, and scientists back and 
forth from orbit, and supplying space stations. 

As now conceived, the shuttle will be a piggyback pair 
of machines. The booster will carry the orbiter up to 
200,000 feet, detach itself, and come back to Earth—for 
recovery and possible re-use (if liquid-fueled; but will be 
expendable if solid-fueled). The orbiter, about the size 
of a DC-9, will go on around the Earth—carrying up to 12 
passengers and a crew of four—to rendezvous with a 
permanent space station. It will then return to Earth and 
land on an airport runway. Unlike our Apollo mooncraft, 
usable only once, a shuttle may be good for 100 flights. 
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BOOSTERS T d 
DROP AWAY y% 


New shuttle rides piggyback on fuel tank, flanked 
by boosters. All are jettisoned in flight, 


SPACE 
| TRAVELERS 


FUEL TANK DISEMBARK . 


JETTISONED 
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LANDING 


RANGE & RANGE-RATE METER 


| MACH AIRSPEED 
| INDICATOR 


In copilot's seat of "shuttle" | 
cockpit, author Ben Kocivar 

finds shirt-sleeve environ- 

ment more like that of a jet: | 
liner's front office than of a : 
small space capsule. | 
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Landing 


Sound simple? It is not. Very much not. To learn 
more about the problems and promises, I wangled an invi- 
tation to try the first shuttle-landing simulator. As a 
warmup, I met Stan Cobb, a pilot for Pan American 
World Airways. 

“Technical Pilot, Space Shuttle." That's how Stan's Pan- 
Am calling card identifies him. 'The best way to learn is 
by doing, and I soon found myself copilot with Stan on 
one of PanAm’s Boeing 707 flight simulators at JFK Air- 
port in New York. Stan is not only a veteran 707 driver; 
he was a Navy test pilot on some of our hottest jet fighters. 
He is one of three PanAm pilots devoting full time to the 
space-shuttle project. 

As we took off in the 707 simulator, Stan pressed a panel 
button and one of the four engines went off. He had 
cranked in an engine flameout on takeoff. We climbed 
up to safe two-engine speed and altitude. (We actually 
had three engines going, but you fly fast as though you 
might get down to two.) We fooled around with a few 
other simulated emergencies and then proceeded to make 
some “high-energy” landings. High energy is a neat 
engineering phrase that means you come in to make a 
landing at about 200 knots instead of 140. 

The point of the exercise was to get the feel of heavier 
control forces and bigger energy that had to be dissipated 
in landing—as we would experience in the shuttle simu- 
lator. We tried a few and the next day we were in St. 
Louis seated in the new space-shuttle simulator. It has 
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Cockpit instrument panel is like — 
airliner layout. New concept: cathode-ray tube. 


BAROMETRIC 
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DISSIPATION —— "— a _ AIRCRAFT 
CIRCLE 


GROUND TRACK 
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CRT can vary displays. This one shows energy- 
dissipation circle with "shuttle" ground track. 


a two-seater, side-by-side airline-type cockpit. It has air- 
line seats rather than astronaut couches, and the instru- 
ment panel is much like the new DC-10 trijet layout— 
amazingly uncluttered compared to the maze of dials and 
knobs of previous spacecraft. Out in front of the window 
is a giant screen with a projected view from 30,000 feet, 
with clouds covering the ground. 

The drill is to fly down through the cloud cover. ‘Then 
a projected ground view, complete with instrument-land- 
ing-system runway, comes into view. All of this is pro- 
jected via closed-circuit TV by a moving camera in a 
room behind the simulator—much like other simulator 
aids for pilot training. The camera, on a dolly, moves 
along a track, forward and back, side to side, and up and 
down. On a wall beside it is a model landscape with min- 
iature highways, rivers, mountains, trees, and a jet run- 
way complete with approach lights. The camera projects 
a view amazingly similar to what a pilot sees from his 
cockpit. A computer, linked to the cockpit, tells the cam- 
era how fast and where to move. 

Its own guinea pig. The basic idea is to make the sim- 
ulator behave the way the real shuttle will. What makes 
this simulator fascinating is that scientists are not quite 
sure how they want the shuttle to “fly,” and the equip- 
ment is actually being used to help design the orbiter. 

The cockpit instruments are basic. There are no engine 
controls or instruments yet. At the moment, one thought 

Continued 
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tions, to picture what pilot would see at height and speed. 


is that the orbiter might dead-stick into the airport, which 
would make it the world's biggest glider. It means you 
must make the landing right, the first and only time. 
Some consideration is still being given to the possibility 
of having engines for landing, but this would add con- 
siderable weight, reduce range, and add many complica- 
tions. It might also return by parachute, as our previous 
space missions have. 

But this defeats many advantages of the space-shuttle 
concept, which calls for quick turnaround re-use of the 
vehicle in about 10 days. (This is in keeping with the fan- 
tastic reduction in time taken to launch in the first place. 
Present Apollos spend months on a launching pad before 
liftoff. The space shuttle would go into orbit about 24 
hours after leaving its hangar.) 

In the pilot’s seat. The first thing that strikes you is 
that you have a control stick instead of an airline yoke or 
wheel. The stick grip has trim buttons and autopilot 
release switch, and has the general feel of a jet-fighter 
control stick. Instruments include airspeed, altimeter, 
flight director, and rate-of-climb indicator—all fairly 
standard airline stuff. 

One interesting item is an angle-of-attack indicator. 
And most exciting are a set of cathode-ray tubes that 
work like the picture tube on your TV set, with a switch 
that gives a choice of presentations. In this first mockup 
the tube would present an area-navigation display with a 
track of dots to show the flight path of the shuttle. As the 
ship gets closer to the landing, the tube switches to a glide- 
slope display to show whether the ship is coming in too 
high or too low. 

When returning from space, once you hit the atmo- 
sphere at 100,000 feet, you have a choice of landing spots 
as much as 20 miles apart. 'This gives you several pos- 
sible landing fields at a place like Cape Kennedy. At 
100,000 feet you're also less than 14-hour from landing 
and should know precise weather conditions. 

The mission we practiced was coming in for a landing 
starting at 30,000 feet. At that altitude, the speed should 
be reduced to 260 knots. By 8,000 feet, the speed should 
be 240 knots and the plane must be lined up for a specific 
landing strip. Coming into the instrument-landing sys- 
tem, the angle of descent is much steeper than for an air- 
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liner: 12 degrees versus the usual three degrees. You 
start flaring at about 800 feet and the speed slows down 
very quickly with touchdown at 180 knots. With drag 
chutes deployed, the landing roll is about 6,000 feet. 

That, of course, is the flight plan. I flubbed. The best 
I did was to get within a mile of the airport before crash- 
ing. Stan Cobb got the ship on the runway most of the 
time, but then it seemed to “balloon.” 

Bugs in space, too? There are obviously things to be 
worked out. Stan thought one difficulty might lie in the 
projected image and problems of depth perception at high 
rates of descent. The image seemed adequate for simu- 
lated 707 landings at a rate of descent under 10 feet per 
second. On the shuttle, however, the rate of descent is 
about 90 f.p.s. because of the steeper glide-slope angle 
and faster speed on approach. Remember- this simulator 
is not for teaching pilots how to land. Its job is to teach 
instrument functions and cockpit layout. Actual landing 
simulators will come later. 

I asked Henry Paulsen, who is helping develop the 
shuttle concept for McDonnell Douglas, what big prob- 
lems were still to be faced. We came up with these inter- 
esting bits: 

While NASA has principal responsibility for design, 
the vehicle must be usable for both manned and un- 
manned flights by NASA, possible military use by the 
Department of Defense, and also for possible interna- 
tional use. Some people feel that if military missions 
were excluded the shuttle could be smaller. 

It will be capable of both polar and equatorial orbits. 
Launching due east from Cape Kennedy offers the best 
payload possibility. Polar orbits are for military sur- 
veillance and earth-resources exploration. 

Among the big problems to be resolved is vehicle size. 
The liftoff weight is estimated at 4.7 million pounds; the 
payload for an easterly launch may vary from 15,000 to 
70,000 pounds. 

Drastically reduced ground support—compared with 
present launches—will give the shuttle routine operation 
with airline reliability. To achieve low cost, the ground 
support must be reduced by a factor of at least 10. On- 
board checkout systems are standard on airliners and this 
is one of the high-priority aims for the shuttle. 

Landing on runways is desirable, but there are other 
possibilities. A shuttle that would parachute into the 
water like the Apollo costs less to produce but more to 
operate. 

How skilled must the crews be? Paulsen thinks they will 
be qualified somewhere between test pilots and present 
astronauts. They will have more navigational training 
than test pilots and there will be a trend toward scientist- 
astronauts. 

Present plans are to launch and retrieve the shuttle at 
the Kennedy Space Center in Florida, but there are other 
possibilities: White Sands, N.M., Vandenberg AFB in 
California, and the whole state of Utah. 

Launching sites should have dry good weather. Tem- 
perature makes little difference, but height over sea level 
does: A launching altitude at 4,000 feet or over offers 
some advantages. 

Are the Russians considering a shuttle? 'There is evi- 
dence that they are. And the announcement that the U.S. 
and the Soviet Union have agreed to develop mutually 
compatible rendezvous and docking systems opens up 
many possibilities. 

Space hookups between nations will obviously require 
not only the greatest exchange of technical information, 
but also great mutual trust, because it would be unrea- 
listic to think that military efforts could be isolated from 
the purely civilian. 

'The future astronaut may need, among his qualifica- 
tions, a knowledge of Russian. And Chinese, too? 'B 
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4-34 BOATING 


Kicks Off 


OMC's First Jet 


bar repeatedly at speed le 


E T 


ft the OMC's impeller unharmed. 
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Running her wide open, Roe throws throttle through neutral into wide-open reverse. A ball of mad water rises and he stops pronto. 


With a high-cam engine, this 
jet gives great performance 
within economical hp range 


By JIM ROE / PS Boating Editor. 


N ow there's an Outboard Marine 
jet stern drive. It is just announced, 
just available, and we have just tested 
it for you in the waters of Naples 
Bay in south Florida. 

Dewey Craig, in charge of OMC’s 
big test station in Naples, had the 
jet installed for us in a new Cobra 
boat with the engine tuned, ready for 
us to take off. So we stopped in the 
test station only long enough to take 
a careful look at the new jet-drive 
unit with the boat up on hoists. 

The jet pump is coupled to a 307- 


cu.-in., 245-hp OMC engine. This 
gives its six stainless-steel impeller 
blades a good deal of authority. In 
fact, the Jacuzzi engineers who de- 
signed the pump say she can pump as 
much as 5,400 gallons of water per 
minute, spinning at 4,500 rpm. 

To find out more about this jet I 
had earlier talked to Ralph Lambert, 
chief engineer of the OMC stern-drive 
operation in Waukegan, Ill. Ralph 
told me this new pump is a Jacuzzi 
YJ model. It differs from the previ- 
ous WJ model in that the impeller 
is designed to give higher efficiency 
at mid-range speeds. At the same 
time, it seems to suffer no penalties 
at higher speeds. 

The difference between models lies 
in the shape of the impeller blades. 
The new YJ model will keep the boat 


[Continued on page 152 | 


Jacuzzi jet pump mates 
to high-cam engine on 
a direct drive. Nozzle 
turns 20 degrees in 
each direction—not as 
far as prop unit, but 
gunning it helps turn 
the boat fast. Note sta- 
bilizing innovations: 
rudder under discharge 
nozzle, small keels on 
both sides of the im- 
peller intake screen. 


With gate and discharge spout up, as above, 
boat runs forward. With gate down (photo 
below) water deflects to reverse the boat. 
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One's for small jobs, the 
other's for heftier work— 
and the prices are right 


By E. F. LINDSLEY 
PS Midwest Editor 


Two new arc welders—one a low-cost, 
home-shop welder, the other a moder- 
ate-cost version of a commercial weld- 
er—teamed up with a high-frequency 
arc stabilizer and a DC converter, re- 
cently opened my eyes to some new 
home-shop welding potentials. 

I was wary of the $55 “sputter box," 
because past experiences with low- 
price welders were disappointing. 
Montgomery Ward, sellers of both 
welders, assured me their little weld- 
er could really do the job. They were 
right. 

The $135, 230-amp welder was a 
fine performer in its price bracket. 
When I added the HF (high-frequen- 
cy) arc stabilizer, a TIG (tungsten/ 
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inert-gas) torch, and a DC converter, 
it became a workshop dream tool. 

Home-shop box. First, I tried the 
small welder. Surprisingly, it was not 
a resistance pot but a well-built trans- 
former unit, with husky windings, an 
on/off switch, and a third-wire- 
grounded metal housing with carrying 
handle. Obviously, at this price you 
give up some things—like variable 
output. The home-shop welder puts 
out a hot, and very stable, 50 amps. 

Here's what I found out about the 
small home-shop welder: 

e On most household and work- 
shop jobs, you'll get sound, if not al- 
ways pretty, welds. 

e Heavy metal used small ';;-inch 
rods rather quickly. 

è The carbon-arc torch was great 
for brazing, bending, and tempering. 

€ Automobile-thickness steel 
welded beautifully without burn- 
throughs. Best rod for this is ?:1 inch. 

I was eager to try the TIG-torch 
outfit with the 230-amp unit. Amaz- 
ingly, it even worked with the home- 


Y 
E 


shop box. The HF arc stabilizer jacks 
up the frequency to: 

e Start the arc without touching 
the electrode to the metal. 

e Stabilize the arc and permit 
drawing a longer arc when needed. 

@ Clean the metal surface. 

The stabilizer can be used without 
the torch. Stainless steel, other in- 
herently hard-to-use rods, and low 
amperages are easier to handle. 

TIG welding. Your first experience 
may startle you. After turning on the 
main welder, switch on the stabilizer 
and you hear the sizzling sound of an 
arc inside the stabilizer housing. You 
may also see long, thin purple sparks 
stringing out from the filler-rod tip, 
your fingertips, or your elbows if you 
get them near the grounded work 
while holding the torch. 

'Turn on the gas, flip down the hood, 
and bring the torch near the work. 
Expect to hear another sizzle. Then, 
as the tungsten tip nears the work 
surface, an arc will jump across in a 
flame-like manner. In fact, TIG weld- 
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You can even weld aluminum with Ward's new home-shop welder, high-frequency arc stabilizer (left), and tungsten/inert-gas torch. 


Home-Shop Welders That 


Author used two "-inch rods to run this 
our-inch weld. It wasn't neat, but held up. 


Sectioned weld suggests grinding V didn't 
help much. But it's good for small welder. 


T weld with home-shop box used ‘\e-inch 
rod at left, ?:z-inch at right. Both worked 
fine, but the small rod was a little neater. 


Really Work 


ing reminds you of acetylene-gas 
welding in the method of forming a 
puddle and feeding in the rod. Don't 
manipulate the torch like a gas torch, 
however: It's important to hold the 
gas shield steady on the work area. 

The DC converter. Next I combined 
this with the HF unit. The basic AC 
welding power is fed to the DC recti- 
fier and then to the HF stabilizer. 
Depending upon the job, you can use 
either straight rod or the TIG torch. 
With rods, even though you're using 
HF, observe normal polarity for the 
rod. Some take straight, others re- 
verse, and sometimes you choose ac- 
cording to heat and penetration re- 
quirements. Experienced welders 
install a foot switch to cut the HF unit 
once the arc is established. 

'The HF stabilizer and the TIG out- 
fit cost $65 each. A tank of argon 
costs about $12 but lasts a long time. 
These make fine additions to either 
welder—though for heftier work you'll 
need the 230-amp one. The DC con- 
verter at $149.50 is tops. Ds 
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Little Montesa engine 
puts out 1.6 hp. Author 
recommends it for 
“shop classes, father- 
and-son projects, and 
just plain fun.” 


CA 


PERSONAL-USE REPORT 


FROM A KIT: 
A Little 49cc Two-Stroker 


Engines, engines, all around us—in 
cars, boats, lawn mowers, motorcy- 
cles, toys—and yet how many people 
really know how they work and how 
they go together? If you're one of 
those who are hazy about engines, 
then Montesa—the Spanish manufac- 
turer of the well-known motorcycle of 
that name—just may have an answer 
for you: a beautifully made and en- 
sineered kit that I've had the fun of 
using for the past few months. 

You start with a package of parts, Je 
and with a little care end up with a | _ Rh | 
small 48.7cc engine that not only runs a liO Tra WR 
but can be used to power all sorts of it | hi | 
projects: generator, battery charger, , C 3 cs Rasy  " 
go-cart, garden equipment, snow- e^ M 
thrower, portable table saw. My own ri 
test engine ended up on a minibike. 

It's a snap. I assembled and disas- 
sembled the engine once, then turned 
it over to my 14-year-old son and his 
buddy to see how they'd make out 
with it. They put it together in record 
time—a tribute to the fine instructions 
—although they did break one of the 
two piston rings. I then lent the kit to 
our local high school, where the kids 
took it apart and put it together sev- 
eral times—and broke the remaining 
ring. The kit comes with a fine assort- 
ment of special tools, but I'd like to 
see them add a small ring compressor, 
or at least some extra rings. Just in 
case. 

Here are some specs: 


Bore & stroke ....................38 x 43 mm | | 
Power uin 1.6 hp at 4,500 rpm | o. 
Electrics .......... ...alternator magneto $ RES 
flywheel with external 

high-tension coil 

Clutch ............... automatic centrifugal 
: csi bd45 (gulp) 


For more information, write to 
Montesa. 3657 Beverly Blvd., Los 
Angeles, Calif. 90004.—Jim Davis 


Kit is complete down to the last nut and 
bolt. Jim Davis holds two of the special 
tools that are included with the kit. 


\ 


Two 14-year-old boys found assembly easy. 

The parts are so spotless that they can be 

put together on the living-room rug. 
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Some cars have excellent brakes now. But, until we have 
standards, many cars will be built with inadequate brakes 


BRAKE-PERFORMANCE BS 


STANDARDS: 


What's Holding Them Up? 


By JAN P. NORBYE / PS Automotive Editor ar 


MASTER CYLINDER 


DISK BRAKE 


Y save been hearing about brake-performance stan- 
dards for years now. Provision for them was made in 
the Highway Safety Act of 1966. In '68, the Depart- 
ment of Transportation (DoT) began to publish brake- 
performance data on U.S. and imported cars “to provide 
consumers with comparative information that will assist 
making a more intelligent choice in buying a car." 

They publish the stopping distance for each car from 
60 mph, but the car that needs 244 feet is still just as 
legal as the car that stops in 100 feet less. 

Shouldn't there be a limit? Yes, that's what a per- 
formance standard implies. Cars that cannot stop within 
the limit should be declared illegal. 

To get better brakes. That’s the whole idea behind the 
standards. I'd like to see four-wheel disks and antiskid 
on all cars, but DoT can't order auto makers to do that. 
That's “design-restrictive.” DoT can only set perform- 
ance standards—but it can set its goals so that four-wheel 
disks and antiskid may be necessary to meet them. 
Standards are intended as a spur to improvement; the 
industry knows this. Rockwell-Standard, big in truck 
brakes, sees the standards ‘as a means to maximize ve- 
hicle control and stability for safety." 

A stopping distance of 185 feet from 60 mph is one 
of the requirements in the proposed DoT standards due 
to go into effect on September 1, 1973. That's almost 
18 months away. Why not now? Read on, and you'll 
see. But first look at the conditions for the 60-mph stop: 

e No wheel locking (skidding). 

€ Pedal pressure not exceeding 150 pounds. 

e Fuel tank 90-100 percent full. 

® Transmission in neutral. 

e Normal tire nresevres, 

@ Inside 12-foot-wide lane. 
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BRAKE DRUM : 
Brakes are your No. One safety 


The brake system takes up little space in the car, but has tre- 
mendous power. A 250-hp car that can accelerate from O to 60 
mph in 12 seconds can usually stop from 60 in four seconds! 
That means the brakes perform work equal to 750 hp. Brake sys- 
tem shown is typical of 1972 cars, with front disks and rear 
drums. Federal performance standards may lead to four-wheel 
disks and installation of antiskid or antilocking devices. 


€ Zero gradient, zero wind. 

@ All doors and windows closed. 

€ Ambient temperature 32 to 100 degrees F. 

The first requirement (no locking) introduces a hu- 
man factor. Do the results mean anything? 

According to tests made by Bendix, the computed 
standard deviation by expert drivers over many stops 
with the same car was 19.5 feet at 60 mph. That's sur- 
prisingly high. Perhaps a different car would have given 
better results. But if we are to accept the 19.5 figure, 
the 185-foot limit could be too low. 'The proposed stan- 
dard would be a victim of the laws of statistics. Most 
cars can stop from 60 in under 185 feet. But if you say 
all cars must match such stops, you are up against a lot 
of problems (due to the vast numbers of cars produced 
and the many variable factors at play). 

You might think that the auto makers would be on the 
safe side if they aimed for an average stopping distance 
of 185 feet less 19.5. But that's not so. The 19.5 number 
is an average, and absolute deviation may go to three 
or four times the average. Bendix says that to assure 
that 99.5 percent of stops come within the limit, they 
must aim for 185 feet less three times 19.5, or 126.5 feet. 
That represents an average deceleration of more than 
30 ft/sec? or right up to one g. Is it feasible? Under cer- 
tain conditions, yes. But perhaps not under those speci- 
fied in the proposed standard. 

DoT calls for a test surface with an ASTM skid num- 
ber of 75 (on a 0-100 scale) which more or less corre- 
sponds to a friction coefficient of 0.75. Japanese car 
makers say a skid number of 75 is considered low, based 
on actual road conditions and test courses, and recom- 
mend 80. Volkswagen states flatly it cannot meet re- 
quired deceleration on 75 skid-number surfaces. If that 


is not changed, VW recommends 0.62 g or 20 ft/sec? 
deceleration. Does VW have a braking problem? We 
have tested a number of VWs over the years, and they 
have terrific brakes. Several stopped with deceleration 
in excess of one g. 

But we test at Bridgehampton race circuit, which has 
a very abrasive surface, with a skid number around 100. 
Most cars we test stop far shorter than claimed by the 
makers. Our chart (next page) shows that 23 cars we 
tested in the past 12 months stopped short of 185 feet 
without exceeding 150 pounds' pedal pressure (with cool 
brakes). Many stopped so far short of 185 feet that it 
should be possible for them to stay within the limit, even 
with the 75 skid number. Some of our findings vs. claims: 


Maker PS 
Ford Torino 179 136 
Chevelle 219 132 
Satellite 195 159 
Buick 208 130 
Oldsmobile 208 135 
Mercury 186 130 
Chrysler 200 146 


PS figures are for tests with lightly loaded cars (two 
men plus minimum equipment). Add 25 percent to our 
figures to make up for the roadway difference, and all 
but the Satellite are still under the limit. 


25 MPH 


185 


Importance of short stopping distance is seen in this graph. The 
car that stops from 60 mph in 185 feet avoids hitting the barrier. 
But the car that needs 215 feet to stop hits the barrier—and is 
still traveling at a speed of 25 mph at the moment of impact! 
That represents a serious crash. 
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device. Good brakes will do more than just stop your car—they will handle the job without your losing control of the car. 


Small differences in test methods help explain our 
short stops. We are not as strict about locking as DoT. 
We do not allow front wheel locking, but tolerate more 
than momentary rear wheel locking (though we try to 
minimize it). Also, we leave the car in Drive during the 
test. The human element in any test procedure intro- 
duces uncertainty. Even a progressive company like 
Volvo finds the stopping distances “‘unacceptable,” be- 
cause "their values are dependent on driver skill to at- 
tain." They probably fear that a DoT test driver could 
fail to make their car perform as well as their drivers. 

What's the solution? Peugeot suggests using a con- 
stant pedal force (not exceeding the maximum allowed), 
and then checking to see that stopping distance does 
not exceed the allowed limit. Others recommend locked- 
wheel brake tests. Ford insists that repeatability of 
nonlocked wheel tests is poor. Others point out that the 
average driver, in a panic stop, does not modulate pedal 
pressure for optimum retardation, but jams on the brakes. 

Locked-wheel stops. Isn't the locked-wheel panic stop 
more representative of on-road conditions than the DoT 
test? It 1s, but it's not a brake test. Locked-wheel stops 
tell you nothing about the brake system. In fact, once 
you know the vehicle weight, tire size, and road-surface 
type, you can accurately predict how far the car will 
skid. The brakes aren't in the picture (except for prov- 

Continued 


Under hard braking, the car's center of gravity is displaced for- 
ward. The car gets heavier in front, lighter in back. Since brake- 
force distribution is constant (about 35 front and *% rear), the 
rear wheels tend to lock and skid. They're no longer capable 
of their '^ of the braking, due to weight transfer. 
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Proposed standard for 
brake performance 
would outlaw cars 
needing more than 185 
feet to stop from 60 
mph (without wheel 
locking), with the 
pedal pressure limited 
to 150 pounds. Is this 
reasonable? This table 
shows results obtained 
by PS auto testers on 
23 late-model cars. 
Average stopping dis- 
tance is 14577» feet. 
Note that heavy cars 
do not need longer 
stopping distance with 
unlocked wheels (as 
they do in locked- 
wheel stopping tests). 
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STOPPING DISTANCE 


ing wheel-locking ability). Brake tests can only be valid 
as long as lockup is outlawed. 

Locking is bad. Rear wheel locking means loss of sta- 
bility. Front wheel locking gives maximum stability but 
loss of steering. In a panic stop, all wheels lock at once. 
In modulated brake tests, many cars lock their rear 
wheels long before there's any risk of front wheel lock- 
ing. This is bad. If you are to avoid rear locking, you 
cannot use your front brakes to the full. If you use your 
front brakes to the full, the tail end will skid sideways. 

Now you see why I think antiskid systems—or anti- 
lock systems, to be precise—are so important. Used on 
rear wheels alone, they assure straight stops. Four-wheel 
antiskid assures shorter stops on all surfaces with full 
directional control. You may never see antiskid as stan- 
dard equipment throughout the industry unless brake 
standards are strict enough to make it necessary. 

Making a match. In addition to stops from 30 to 60 and 
80 mph, DoT proposes a stop from maximum speed 
minus five. For years, cars have had a speed capacity be- 
yond any legal limit, but with brakes just about adequate 
for legal speeds. Now DoT is telling Detroit that brakes 
must match the car's speed potential. I think you'll agree 
that that's reasonable. But Chrysler suggests limiting 
speed “to 100 mph for safety reasons." Are they saying 
it's unsafe to test brakes at speeds over 100? 

High-speed tests will apply to trucks also. Reaction? 
Borg & Beck Division of Borg-Warner protests that 
"truck-brake testing at 60 mph is inherently dangerous; 
also, based on proposal, is dependent on driver skill.” If 
that is so, it is proof that high-speed truck testing is long 
overdue. Trucks legally run at 60 in many states, illegally 
in others. If their brakes can't cope with that, trucks are 
a hazard to other road users. 

DoT proposals also call for tests with partial failure 
in a brake system: stopping with one of the two hydraulic 
circuits not functioning. The proposed maximum dis- 
tance at 60 mph is 400 feet, and most auto makers are 
asking for 450 feet. At this point I think we should rec- 
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ognize the magnificent job the industry has done in build- 
ing reliable hydraulic systems. 

Failure is extremely rare. You could make a good 
case for leniency here. The trouble is that the standards 
aim toward improving the full system, and fairly strict 
standards for partial-failure tests will have to be set to 
avoid too great a disparity in brake performance in rare 
cases of failure. Some compromise is indicated. 

Citroén has requested the DoT’s adoption of ECE 
(European) regulations for partial failure in stopping 
distances. 'These call for stopping at 30 percent retarda- 
tion of full-system capability at full load. 'This seems 
adequate, and takes account of future improvement. 

In tests, distance is measured from where the pedal 1s 
hit to where the car stops. Car makers object to this, 
because of a time lag when you hit the pedal until the 
brakes begin to work (brake-system response time). The 
standard is intended as an incentive to minimize the lag 
—but instead, auto makers want an allowance for it, in 
terms of longer stopping distance. General Motors sug- 
gests a build-up time of 0.7-1 second, with varied deceler- 
ations to suit various vehicles. 

One full second? If you drive a GM car with power 
brakes, you've experienced it. The booster just can't keep 
up with your demand. This is critical in heavy traffic. 
But others support GM. British Leyland says: Modify 
requirements to allow 0.36- to 0.54-seconds build-up time. 
That's a lot better than GM's numbers, but you could 
argue that any allowance decreases the incentive. 

But stopping distance, if the most important, is only 
one aspect of brake performance. DoT also proposes 
severe tests for fade resistance and water recovery. They 
are still under dispute. So are rules for stopping dis- 
tance with inoperative power assist. 

Now you see why we have to wait for brake-perform- 
ance standards to come into effect. First, industry and 
DoT must come to terms on definitions and feasibility. 
If new equipment is necessary, the industry must be given 
time to test it and gear up to make it. 
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Don’t try this on your stove—not unless you 
top merely gets warm, and that’s only from heat being given off by the pot. 


By WILLIAM J. HAWKINS 
PS Electronics Editor 


The hottest idea in home ranges 
happens to be cool. 

This strange-looking counter range 
contains no heating elements whatso- 
ever, but, says Westinghouse, will 
cook your dinner better than ever 
before. 

That's because the new CT-II Cool / 
Heat range induces heat only in the 
pot, and not in the range itself. Be- 
lieve it or not, all the cooking is done 
with a magnetic field. 

Done with mirrors? Not quite, but 
just as tricky. Westinghouse has tak- 
en advantage of a property of induc- 
tors that, until now, was considered 
a nuisance. 

The problem is heat. If you've ever 
touched the power transformer in 
your 'TV after it's been on for a time, 
you're already aware of it. 

The transformer, an inductor, is 
basically two coils of wire. The first 
coil, the primary, uses the AC line 
current to set up an electromagnetic 
field. This field is then induced or 
generated around the wires of the 
other coil, the secondary. In theory, 
all the energy from the primary coil 
will transfer to the secondary. 

In practice, however, not all the 
energy from the primary coil reaches 
the secondary winding. Some is in- 
duced in the material that makes up 
and surrounds the coils. This energy 
creates eddy currents that produce 
heat—usually a waste of the power 
input. So inductive components are 


have fire insurance. But this range 
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normally designed to minimize eddy 
currents, Westinghouse, however, 
maximizes them. 

Four separate electronic oscillators 
(one for each heating area) produce 
a 25-kHz AC signal in each of four 
toroid coils mounted just below the 
ceramic cooking surface. When a 
cooking utensil is placed directly 
over the coil, a magnetic field is in- 
duced in it. The pot, made of steel 
and aluminum, is specially designed 
to generate maximum eddy currents, 
for maximum heat. The ceramic stove 
top, of course, is nonmagnetic. It does 
warm up somewhat, but only because 
of heat conducted from the pot. 

Heat control. It's accomplished by 
varying the intensity of the field. 
Each heating area is individually con- 
trolled by a sliding knob. But there 
is no mechanical linkage between the 
knob and the variable potentiometer 
that controls the circuit. Westing- 
house gets another “A” for clever de- 
sign. 

Each control knob contains a small 
permanent magnet. On the underside 
of the range surface, a second magnet 
links with the control electronics. As 
you slide the knob and top magnet 
back and forth to adjust the heat, the 
bottom magnet is dragged along with 
it and adjusts the circuit. The knob 
lifts off easily for cleaning; there are 
no dirt-catching holes or slits in the 
range top. 

Servicing problems have been min- 
imized by designing the CT-II in 
modular form. If something goes 
wrong, the serviceman just pulls out 
the bad circuit and pops in a new 
module. Each heating area contains 


Heat-control knob simply lifts otf for easy cleaning. 
Permanent magnets do work of mechanical linkage. 


Pot Gets Hot While Stove Keeps Cool 


its own set of electronics, so if one 
section fails, you can rely on the re- 
maining three until the unit is ser- 
viced. 

If you remove the pot, but forget 
to remove the power, a built-in safety 
circuit takes over to turn off the range. 
Also for safety, the magnetic field 1s 
kept very close to the range surface. 
If you lift the pot 1% inch from the 
top, for example, there is a 25-percent 
reduction in power. 

Operating voltage is the same as 
in conventional electric ranges, but 
faster thermal response and greater 
heating efficiency make the Cool/ 
Heat range cheaper to use. 

However, the initial cost is con- 
siderably higher. You can order the 
CT-II through a local distributor or 
directly from Westinghouse, in your 
choice of black or white ceramic top, 
for $2,500. A 10-piece set of the spe- 
cial cookware (necessary for proper 
operation) is included. "B 


Modular construction simplifies servicing. 
Bottom air fans cool internal circuitry. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 
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Testing a glass-dome 


pii LOL a 
sea sete "in 


d submersible 


That's a 4414 -inch-diameter glass hemisphere streamlining the 
bow of the Navy's latest submersible, Deep View. The 300-Ib. 
borosilicate glass dome, made by Corning, will give observers 
wide-angle views down to 1,500 feet—over twice the depth 
possible with plastic domes. Sea trials down to 50 feet will 
check controls in the cigar-shaped, two-man vehicle. Then the 
six-ton Deep View will dive deep. Five motors and propellers 
allow speeds up to five knots fore and aft, two knots vertically. 
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No-sway cage 

How do you hold a mainte- 
nance cage against a wall? 
Two fans on this rig draw air 
through pads facing the wall. 
The thrust prevents the cage 
from swaying, while pad 
bristles allow free vertical 


movement. It’s made by E. W. 


Cox Pty. Ltd., Artarmon, 
Australia. 


Radio horn 


Some day in the future, when 
the driver behind you sounds 
his horn, a buzzer will go off in 
your radio speaker. That's 
what Pontiac engineers are 
working on with this electronic 
radio horn—an answer to the 
problem of closed cars and 
loud stereo. Range: about 600 
feet. 


People mover 


Here's a better idea for moving 
people short distances in and 
around congested areas. Ford 
is setting up its automated 
ACT (Activity Center Transpor- 
tation) system, for easy-on, 
easy-off mass transportation, 
at Transpo '72, the interna- 
tional exposition starting 

May 27. 
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Plastic oil pouch 
Bag of oil, please? It's a 

neat way to add a quart. Just 
drop a plastic oil pouch into 

a dispenser equipped to pierce 
it. B. F. Goodrich thinks this 
experimental Tuftane container 
could cost two cents less than 
present containers. One 
holdup: Cans can be filled 
faster than plastic pouches. 
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Clothes di 
Wooden clothespins may crack, 
splinter, and decay, but not 
these colorful Solardiscs. Their 
plastic construction can't snag 
delicate fabrics—yet they'll 

grip a turkish towel easily. 
They're $1 a dozen from R. T. 
Duarte Co., South Merrimack, 
N.H. 03054. 
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Tree gun 

Think you could plant 2,500 
trees in a day? You could with 
Georgia-Pacific's new inertia 
gun. Plastic "bullets" carrying 
the growing seedlings are fed 
into a tube-like “gun” and 
forced into the ground. New 
technique replaces helicopter 
reseeding for faster growth 
start and lower mortality. 


Roomy Pinto 

There's lots of cargo room— 
60.5 cubic feet—in the new 
Ford Pinto station wagon. Fold 
down the rear seat and you can 
carry 69.2-inch cargo lengths. 
Width between wheel houses is 
42.5 inches. The wagon's 
braking system has 

disks in front and drums in the 
rear. Horsepower is 86. 


Kid-proof Cricket 
Here's Plymouth's new four- 
door subcompact Cricket 
station wagon. It's 166.4 
inches long, 62.5 inches wide, 
and offers 60 cubic feet of 
cargo room. Power plant: a 
four-cylinder 91.4-cubic-inch 
standard engine. Child-guard 
door locks provide two-door 
security in a four-door model. 


i "nu “HM = H È 


i! 


i i 
4 i. 
a 


EI 


m 
hs 


Electric spine 
Batteries in this experimental 
electric car run lengthwise 
through the chassis. They'll 
operate the vehicle's eight-hp 
motor for 150 miles—up to 60 
mph—on a charge. A slideout 
battery set installs in five 
minutes. McKee Engineering 
Corp., 411 W. Colfax St., 
Palatine, III. 60067. 
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Coming up: a no-work kitchen of the future 
Everything's electronic in this futuristic kitchen—a series of 
modules that separate work functions. On top: a communica- 
tions center with four TV screens to keep track of all areas 
around the house, plus phone, radio, intercom, and recorder. 
Below: the laundry center, with labeled pushbuttons. Just 
press the appropriate button; a buzzer sounds when the job is 
done. There are also cooking, cleanup, refreshment, and en- 
vironmental modules. They're all experimental, but—says 
Westinghouse—not too far from the production line. 
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Powered kite 


Strap a fan on your back, hang 
on to a hang glider, and you're 
off! Californian Bill Bennett 
flies about 1,000 feet up in 
the blue at a speed of 30-35 
mph. He gets his push from a 
12-pound, 12-hp McCulloch 
two-stroker. Longest flight to 
date: three miles. 
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Rooftop hitch 

Here's a far-out idea: a 
trailer and car-top hitch that, 
claims the maker, Harmon In- 
dustries, Warrensburg, Mo., 
makes for easy maneuvering. 
The 18-foot rig, a prototype, 
swivels on a hitch secured to 
the car like a luggage rack. 
The car can turn 360 degrees 
under the trailer without 
touching it. 


Plastic ship 

World's largest plastic ship— 
153 feet long and 450 tons— 
HMS Wilton is shown a-building 
at Portsmouth, England. She'll 
function as a nonmagnetic 
mine hunter. Structural mem- 
bers and engine mounts go in 
after the fiberglass shell, laid 
up in a steel mold, is complete. 


Sporty amphibian 

Want to tow your motorcycle 
to the back country? This 
Italian Bertone vehicle does it. 
The tailgate becomes a ramp. 
Want to take a spin on the 
lake? Clamp an outboard to 
the rear door and take off. A 
three-cylinder Suzuki engine is 
built into the left side. 
Radiator is on the right. 


Diesel outboard 

Out goes the engine room on 
this barge! In its place is a 
300-hp diesel outboard, quick- 
ly transferable from boat to 
boat, with a prop that swings 
up at any angle for shallow- 
water use or repair. The 

U.S. Navy has ordered 32 
units, says the maker, Maritime 
Industries, Vancouver, B.C. 


Whats New 


IN ELECTRONICS 


Lightweight 

High output, low weight— 
that's the claim for this new 
Concord cassette recorder. It 
weighs only three pounds, yet 
offers features of expensive 
units: pushbutton controls, re- 
mote-control mike, automatic 
level control, 214-inch speaker. 
Price of model F-21: $35. 
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—.; Big-power amp 

Look who's into the audiophile 
hi-fi component business: 
Magnavox. And here's their 
new model 8896 150-watt 
tuner/amplifier with frequency 
response of 15-20,000 Hz, an 
indicator light that warns of 
overheating, and pushbutton 
function selectors. Available 
extra: digital tuner readouts. 


Add-on transmitter 


Any radio within 300 feet can 
be a remote speaker for your 
hi-fi. Just plug the Remota 
into your amplifier, and it 
broadcasts on a preset blank 
spot on the radio band. Bat- 
teries power the $24.95 trans- 
mitter. Mogull, Inc., 1910 
Sunset Blvd., Los Angeles, 
Calif. 90026. 


Bracelet radio 

Wear it on your wrist or (with 

a twist to open it) set it on 
your desk. It's Panasonic's 
R-72 AM radio, with built-in 
ferrite-core antenna. It comes 
in colors, too: red, white, 

blue, yellow. Price: about $13. 


Compact cube 

Can't watch TV but want to 
listen to'it? The Video-Voice 
offers VHF sounds so you can 
keep up with your favorite TV 
programs—plus FM for the 
times when you want music. 
Price of the five-inch battery- 


powered cube: $29.95. It's by 


Concept Plus, 12509 Beatrice 
St., Los Angeles, Calif. 90066. 


Power antenna 


A built-in transistorized ampli- 
fier boosts picture power seven 
times compared with non- 
amplified antennas, claims 
Channel Master, maker of the 
new Chroma antenna. It's said 
to cover all 82 VHF and UHF 
channels, and FM, too. Price: 
$24.95 and $29.95 for two 
models. 


Outdoor TV 


This b&w TV sits on its battery 
pack—an option that lets you 
take it along for camping. (Or, 
with an adapter, you can use 
your car or boat battery.) The 
seven-inch Magnavox weighs 
13 pounds without pack, is 
about a foot square, and 
comes with a sunshade for 
glarefree viewing. 


Four-channel kit 


Solder it together and you get 
four channels of listening with 
this new kit amplifier. It 
offers four modes (mono, 
stereo, and discrete and 
matrixed four channel), 260 
watts of power, and 20 input- 
level controls. AA-2004 is 
$349.95 from Heath, Ben- 
ton Harbor, Mich. 49022. 
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IN TOOLS 


Do-it-all drill press 
Ward's new 17-inch Powr-Kraft 
drill press has some nice 

new features: solid-state 
speed control, one-horse 
motor, auxiliary router/shaper 
spindle with speeds up to 
20,000 rpm, 180-degree 

head rotation, and a half-inch 
chuck with chuck-key safety 
lock. Price: $250. 
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Stalked caulker 
No more bending, no more 
stretching to caulk those hard- 
to-reach spots. Speed Caulker's 
stalk does the reaching for you. 
A 40-incher is $25, a 60-incher 
$27 from Oak Grove Enter- 
prises, Foristell, Mo. 63348. 
Both dispense caulk, asphalt 
cement, and drywall adhesives. 


Cutter guide 


You get perfect right-angle cuts 
on boards up to 10 inches 
wide, perfect 45-degree miters 
on boards up to six inches, with 
your cutoff saw and this clamp- 
on guide. The Chapco Saw 
Guide is made by Chapco, 
Denlar St., Chester, Conn. 
Price is $10.95. 


Easy cutting 

You can cut curves in ceramic 
tile with this new British tool. 
Score the line with the cutting 
wheel (lower photo), snap off 
the scrap with the special 
winged jaws. Opporto Ceram- 
ics, 324 Meanwood Rd., Leeds, 
LS7 2JE, England, makes the 
tile and glass cutter. 


Bench lighter 


You're a better worker if you 
can see what you're doing. 
That's the idea behind this 
four-foot workbench light. It 
uses 40-watt lamps, comes 
with the yokes and chains you 
need to hang it over your 
bench. It's made by Celotex. 


Foot of brushes 


Foam paintbrushes by the foot? 
Right. You just snip off a brush 
—any width—use it, and throw 
it away. A two-incher costs less 
than the turps it would take to 
clean it. Multi-Brush is $1.49 a 
foot from The Design Center, 
891 Prospect Heights, Santa 
Cruz, Calif. 95060. 


Whats New 


FOR YOUR CAR 


Gas mask 


Like to race? This mask screens 
out dust, and most gases, to 
keep your lungs and head clear 
while you drive. Good for city 
driving, too, if you have no van- 
ity. Auto Mask is $22 from 
Survival Associates, Box 8, Old 
Chelsea Station, N.Y., N.Y. 
Comes with two filter car- 
tridges. 


ASSEMBLED WITH.. 


p-tight wedge 

ere's a plastic wedge that 
really holds a hammer head in 
place. If the handle dries out 
and shrinks, the wedge—com- 
pressed under 5,000 pounds' 
pressure during installation— 
expands to keep everything 
tight. Vaughan's "living wedge” 
is used in Value brand and 
Double Duty hammers. 


Compressor cutout 


Your air-conditioned car over- 
heat at idle? This electric clutch 
will automatically cut out the 
compressor at any speed you 
set. Result? No more overheat- 
ing, dieseling, vibration, and 
stalling. The C5 clutch control 
is $20 plus mailing from Power 
Technology, Box 4403, Little 
Rock, Ark. 72204. 


Auto light 

Keep the Hy-Lyte Ni-Cad flash- 
light in its mounting clip/ 
charger between uses and 
you'll always have light. It in- 
stalls in any vehicle with 
12VDC electrics. Technical De- 
vices and Research, 16 Maple 
Rd., Chelmsford, Mass. 01824, 
makes it. Price: $18.50. 


Brake lock 


A good car thief can foil a 
steering-column lock in 15 sec- 
onds. Sta-Lok-It tries a different 
approach to foil thieves—it 
locks the braking system. In- 
stallation is easy. Price? $50. 
Maker? Sta-Lok, 1647 Monrovia 
Ave., Costa Mesa, Calif. 92627. 


Easy cleanups 

Tray cleanup got you down on 
rollers? You'll like these throw- 
away aluminum tray liners by 
Alcan. They're made to fit a 9" 
by 14" tray (for 7" rollers) and 
are lined inside with epoxy to 
prevent reaction with the paint. 
A package of three is about 
594 at paint stores. 


Hood /trunk lock 

Turn off your ignition and this 
lock automatically seals the 
trunk or hood. A pair protects 
both front and rear. The Wolo 
Undercover Lock is sold in 
auto-parts stores, complete 
with instructions and mounting 
hardware. Wolo Mfg., 37 Jefry 
La., Hicksville, N. Y. 11801. 
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Adjustable shocks 
Sometimes your camper's 
loaded, sometimes it's running 
light. These new shocks let you 
adapt. Add air for heavy loads, 
let it out for light. An optional 
dash unit enables you to make 
adjustments from the driver's 
seat. Air Adjustable Shocks are 
by Thruway, c/o Goerlich's, 
Box 537, Toledo, Ohio 43693. 
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Vinyl-clad window 
Tired of painting window 
sashes and frames? Here's a 


Whats New 


IN HOME 


Whats New io. 


IN OUTDOOR 


RECREATION 


Cold holder 
This ice chest will keep ice up 
to three days. The secret: 
urethane-foam insulation (in- 
stead of polystyrene). There's 
a removable food tray inside, 
and the lid of the chest be- 
comes a serving tray when 
turned upside-down. Price: 
$17.95. Maker is Gott Mfg., 
Box 652, Winfield, Kans. 
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Small-game cartridge 
Just the ticket for small-game 
hunters: a .22 magnum car- 
tridge that won't multilate the 
flesh. A special bonded jacket 
keeps it from deforming on im- 
pact. The .22 WMR cartridges 
come in hollow or solid point. 
Box of 50: $2.95. They're 
made by Omark-CCl Industries, 
Lewiston, Idaho. 


Lube kit 


Grease your own wheel bear- 
ings? You bet—with this three- 
tool home lube kit. It has a 
pump-type oiler, grease gun, 
and an oil-can spout that fits 
standard oil cans. The $9.95 
kit comes with wall brackets to 
hang the tools in your garage. 
Tempo Products, 6200 Coch- 
ran Rd., Cleveland, Ohio 44139. 


Twin heater 

Need a heater in your RV, but 
you're cramped for space? 
Then Therm-O-Twin space/ 
water heater may be for you. 

It has quick connections and 
uses only one vent. There are 
two thermostats: 15,000-Btu 
input for heat, 8,800 for water. 
Atwood Mobile Products, Rock- 
ford, Ill. 61101. 


Easy-on rack 


Look—no holes to drill to in- 
stall this bike rack. It attaches 
to the rear bumper with adjust- 
able clamps; carries two bikes 
or one mini-bike; fits most cars, 
pickups, and trailers. Price: 
$15.95. Acar Industries, Inc., 
4563 Industrial Pkwy., Wil- 
loughby, Ohio 44094. 


IMPROVEMENT 


Surface cement 


The man above is troweling 
Sure-Wall Surface Bonding Ce- 
ment to the concrete blocks. 
But look—there's no mortar be- 
tween the blocks! The reason: 
fiberglass strands in the ce- 
ment supply holding power. 
From W. R. Bonsal Co., Box 38, 
Lilesville, N.C. 28091. 


unit with vinyl cladding over 
preservative-treated wood— 
first of its kind offered on slid- 
ing windows. Double units ha 
one movable sash; triple units 
have two. Perma-Shield win- 
dows are made by Andersen 
Corp., Bayport, Minn. 55003. 


MOERS 


Buoyant pump 

That pump above weighs just 
35 pounds, yet puts out 120 
gallons a minute. And it floats. 
Set in a pool or pond, it will 
pump for 115 hours without 
refueling. Power for the Pump- 
R-Buoy is a 314-hp gas engine. 
About $100. Evans Precision 
Mfg., 320 Locust St., Lan- 
caster, Ohio 43130. 


Invisible wires 
The gal above is hanging a pic- 
ture light that uses new adhe- 
sive-backed Conduct-O-Tape. 
The thin wire-embedded tape 
can be painted over so you 
never see it. It operates on low 
voltage only. Kit with tape, con- 
nectors, splices, etc., is $5 
from Hobby Hill, Inc., 417 N. 
State St., Chicago, Ill. 60610. 


Geometric tiles 

You get a lifetime guarantee 
against wear with these new 
Goodyear self-adhesive floor 
tiles. The Mirada vinyl tiles 
come in two wood grains and 
seven colors. And you never 
have to wax 'em, says the 
maker. 


Whats New 


IN BOATING 


Sleek outrigger 
Catamaran? No—it's AMF Al- 
cort’s new outrigger, the Hilu. 
The main hull is 14 feet; the 
float, 10 feet. Capacity is 225 
pounds—two youngsters or one 
heavyweight. Price? $445. 
From AMF Alcort, Waterbury, 
Conn. 06701. 
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Mini-aquamobile 

Hang a 50-hp outboard on the 
10-foot Trident |, and watch 
her go! The little sports boat is 
a one-seater, has a 49-inch 
beam, and comes in a choice 
of colors. Prices start at $595. 
Kan-Sun, Inc., Box 5014, 
Topeka, Kans. 66606. 


Outboard air drive 


Now you can have a mini-air- 
boat— just like the big ones 
used in Florida's Everglades. 
Arrow Drive 800 uses an eight- 
hp Chrysler engine weighing 55 
pounds. It has a 25-inch, two- 
blade prop. The duct rotates 
for steering. $298 from Arrow- 
craft, Box 700, Pearland, Tex. 
77581. 
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Doppler speedometer 


Here's a marine speedometer 
with no moving parts under- 
water—nothing to foul. A trans- 
ducer under the hull sends out 
pulses (like those used in radar 
speed traps) and detects the 
Doppler shift, which varies as 
the boat moves. About $180 in 
England. Impectron Ltd., 23-31 
King St., London W3 9LH. 


Solid-state troller 
Flexibility and light weight— 
that's what you get in the new 
Electra Pal Pro Solid State troll- 
ing motor. It offers infinitely 
variable thrust control up to 10 
speeds, 360-degree steering. 
Weight: 16 Ibs. Price: $149.50. 
Osborn Engineering, 1400 E. 
Lafayette St., Bloomington, Ill. 
61701. 
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BICYCLE CAMPING- 


What you need to know to join the fun 


mr 
F 


Lightweight bike with saddiebags; and backpacking equipment like this nylon tent, are the keys to successful bike camping. 


This summer, pedal your way 
to a new dimension in | 
camping—on a 10-speed bike 


By A. J. HAND 


Own a 10-speed bike? Let it take 
you camping this summer. Rolling 
silently along the back roads it will 
introduce you to an America lost to 
the mile-a-minute Interstate armies. 
It will bring to life, with sounds, 
sights, and smells, scenes that are no 
more than a subliminal flash to the 
traveler sealed inside his car. 

Too much work, you say, pedalling 
all that heavy equipment around. Not 
true! Thanks to the remarkable de- 
signs of today’s backpacking equip- 
ment, a complete camping outfit— 
from tent to sleeping bag to stove and 
food and more—weighs less than just 
the tent of a few years ago. If you 
can’t come up with a short-trip outfit 
totaling less than 35 pounds, you’re 
just overpacking. 
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Okay. What do you need for bike 
camping? What will it cost? Where 
can you get it? Come on along and 
find out. 

Briefly, let’s discuss bikes. If you 
don’t own a 10-speed lightweight, bike 
camping can be work. Of course you're 
not out to set speed records when 
you’re camping. Speed will just make 
you miss most of the nature you're 
out to enjoy. But on a heavy, inflexi- 
bly geared bike you'll have to work 
just to go slow, and you won't enjoy 
anything. My advice: Camp on a 10- 
speed. If you don't own one, see the 
July 1971 issue of PS for a 10-speed 
shopping guide. 

Bike plans made? Let's move on to 
what you'll need to tote your gear. 

Carrying the load. Now and then 
you'll see a bike camper on the road, 
his load in a pack on his back. This 
isn't the way to go. It's better to let 
the bike carry the weight—you con- 
centrate on moving it along. 

Your equipment should go in a pair 
of rear-mounted saddlebags. When 
picking these “panniers,” you want 
something big, light, and easy to use. 
A good basic bag, heavy but sturdy, 
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is the canvas design shown on the bike 
at the top of page 97, You can get it 
from the American Youth Hostels 
(AYH)—see the suppliers list at bot- 
tom of page 97. They're cheap—about 
$11.50 for the pair—and fairly easy to 
attach and detach from your bike. 

You'll get more capacity in a light- 
er pannier if you pick Gerry's design. 
It's tough waterproof nylon, with 
plastic stiffeners, and zippered com- 
partments that distribute the load. 
They're about $30 a pair from Colo- 
rado Outdoor Sports, Bean's, and 
elsewhere. 

For the same $30 you can get a 
lightweight nylon pannier from Bell- 
weather (see source list) that's easier 
to attach and remove, These bags are 
new, and you may soon be able to get 
them from Schwinn dealers. 

Another good alternative—especial- 
ly if you plan to leave your bike 
parked at some point and take off on 
foot—is the T'C pannier. It zips apart, 
and comes with a strap for backpack 
ing. Source? Touring Cyclist Shop, 
Box 378, Boulder, Colo. 80302. Price 
is $46.50 a pair. 

For traveling light, panniers may 
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roperly-loaded bike can take you on over- tours. Learn the ropes on short trips, then 
ight trips, weekenders, or cross-country reach out as experience grows. 


icycle tools and equipment checklist 


lafac tool kit Tire-repair kit Rear brake cable 


mali adjustable wrench Tire irons (clinchers)—2 Gear cable 

mall pair of pliers Spare tire or tube Chain rivet tool 

hillips serewdriver Extra spokes—6 Bicycle lock 

lade screwdriver Extra orake blocks—2 Tire pump and gauge 

amping equipment checklist 

ghtweight Mess kit w/knife, Folding plastic water jug 
backpacking tent fork, spoon Sewing kit 

ghtweight sleeping bag Scouring pads w/soap Nylon cord—50 ft. 

ackpacking mattress Dish towel Lightweight flashlight 

ove w/fuel, nesting pots First-aid kit Swiss Army knife 


reeze-dried food Insect repellent Matches w/waterproof case 


handle all your equipment. If not, 
you'll need a handlebar bag--or, God 
forbid, a pair of front panniers. You 
can get these items wherever you get 
the panniers for the rear. 

Now you need something to fasten 
your bags to: a rear carrier. ‘This is 
easy. Get an alloy type—no steel—for 
strength and lightness. You'll do best 
with the Swiss-made Pletscher. AYH 
and most good cycle outlets sell it for 
about $3. Leave it on your bike when 
you aren't camping. It’s good for 
carrying small packages, books etc., 
and it will encourage you to use your 
bike more often. 

Now if you've overloaded your bike 
and you're forced to use more than a 


handlebar bag in front, you're also in 
the market for a front carrier. Bad 
news: There's only one good front 
carrier at present, and it fits only 
bikes with Mafac brakes. Trim your 
load, or buy Mafac brakes and the 
T.A. carrier from Cyclopedia. 

Now we can move on to something 
more interesting—camping gear. 

Picking a tent. Although some back- 
packers and bike campers dispense 
with tents, today's designs are so light 
and compact it makes little sense to 
risk a trip without one. Even if the 
weather is warm and dry, a tent is still 
useful for sealing out insects, And it 
may give you a feeling of security 
you'd miss sleeping in the open air. 


Your first step in selecting a tent is 
to pick up a few camping catalogs to 
study what's available. Then decide 
how far you want to go in your efforts 
to cut weight. You can go pretty far 
out, too, if you want to spend the 
money. To see just how far, get in- 
formation on Warmlite tents from 
Stephen's (23206 Hatteras, Wood- 
land Hills, Calif. 91364). 

Probably the best buy in a basic 
two-man backpacking tent is the Eu- 
reka Mt. Marcy. Like the best, it's 
made of ultralight ripstop nylon. It 
has a sewn-in floor of coated nylon, 
gives you adequate five-by-eight-foot 
floor space, and 314 feet of head room 
—enough to let you sit comfortably. 

I got mine—it's the one at the top 
of page 96—from Bean's for about $40. 
They sell it under the trade name 
Two-Man Back Packer. Its weight— 
four pounds, 13 ounces—is pretty low 
for a two-man tent. 'The nylon is wa- 
ter-resistant, but it will leak in pro- 
longed heavy rain, especially if there's 
a good wind. If you expect to encoun- 
ter heavy rains, order the fly (a water- 
proof rain sheet that goes over the 
tent). 

A one-man tent will save weight if 
you travel alone. Gerry's Pioneer 
tent, for example weighs just one 
pound, nine ounces, But if you're 
traveling with others, two- or four- 
man tents are a better solution. And 
even a four-man tent can be impres- 
sively light. Moor & Mountain ( Con- 
cord, Mass. 01742) sells a double-wall 
design called the Thermo Expedition 
that tips the scales at only 55 
pounds. 

Sleeping bags. You're still trying to 
save weight and, with sleeping bags, 
the best way to do it is to look for 
nylon shells with down insulation. 
Down gives you the most warmth for 
the least weight, and it packs to an 
incredibly small volume for traveling. 
Goose down is best, but duck down— 
about 85 percent as efficient—is a bet- 
ter buy. 

Mummy or rectangle? Mummy 
bags are the most efficient, but for 
summer camping you can afford to 
trade off efficiency for freedom. Most 
rectangular bags can be zipped to- 
gether in pairs for the camper's equiv- 
alent of the double bed. This is more 

[ Continued on page 152] 


Equipment sources and what they sell 


Eastern Mountain 5ports 
1041 Commonwealth Ave. 
Boston, Mass. 02215 
(Camping equipment) 


Ski Hut 

1615 University Ave. 
Berkeley, Calif. 94703 
(Camping equipment) 


Colorado Outdoor Sports 
P.O. Box 5544 

Denver, Colo. 80217 
(Camping equipment) 


L. L. Bean, Inc. 

Freeport, Me. 04032 

(Camping equipment, 
panniers and bags) 


535 West End Ave. 
New York, N.Y. 10024 
(Bike and camping) 


Bellweather 
1161 Mission St. 


(Panniers, bags) 


American Youth Hostels 


San Francisco, Calif. 94103 


Cyclopedia 

311 N. Mitchell 
Cadillac, Mich. 49601 
(Bikes, tools, panniers) 


Big Wheel Ltd 

310 Holly St. 

Denver, Colo. 80220 
(Bikes, tools, panniers) 
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Beginning 
here: 

2/ pages 

of home- 
improvement 
ideas 


By AL LEES 
Group Editor, Reader Activities 


Ni. to feel the sun again, isn't it? Any week 
now, homeowners will make that annual shift 
in orientation—from indoors to out—that this 
special section is designed to implement. 

Early last summer we asked our top con- 
tributors to create projects to add zest to 
leisure living. To start the section off, we 
commissioned the architectural drawing firm 
of Sigman-Ward to prepare plans for the back- 
yard teahouse shown on these pages. And as 
an ideal approach to such a structure, what 
could be more fitting than the arching Jap- 
anese bridge on the following spread? 

With summer's stepped-up outdoor activity, 
you'll be looking at the exterior of your house 
more critically. This is the season to tackle im- 
provements that require opening a wall to 
weather—such as adding a bay window. Scat- 
tered further along in the section are a half- 
dozen projects to perk up patio living, together 
with tips on appliances, tools, and techniques 
to keep your summer carefree. 

Our long-term planning didn't stop with 
this issue—especially since our long-awaited 
centennial issue follows posthaste. We've 
been engaged in a year’s frenzy of home build- 
ing on scattered fronts, and two major shelter 
projects will be introduced next month. 
POPULAR SCIENCE isn’t content to fill its 
pages with "pickup" houses from other 
sources; we prefer to design and build our 
own, so that we can present the plans with a 
confidence you can share. 

And I'm just back from scouting the Na- 
tional Home Builders annual expo in Houston's 
Astrohall, where thousands of new products 
for the home are introduced each year. Stick 
with us—we've planned you quite a summer. 
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Outdoor Family 


One of the most gracious structures 
ever devised is the small garden house 
built near fine Japanese homes as a 
setting for the traditional tea cere- 
mony. The surprising thing is how 
well an adaptation of the teahouse 
meets contemporary needs for back- 
yard activities. 

The versatility of the teahouse lies 
in its convertible walls. Ours has 10 
pairs of sliding doors (designed to re- 
semble authentic shoji screens) that 
store behind the corner plywood pan- 
els. Half of these doors frame sheets 
of translucent plastic (a practical 
substitute for Japanese rice paper); 
the other five pairs are covered with 
fiberglass screening. 

On a balmy afternoon, you leave 


all 20 doors pushed back, and use th 
house as an open gazebo. If insect 
arrive with the twilight, you slide th 
screened panels shut to create : 
breezeway. Should a sudden squal 
come up—or if you wish to add priva 
cy for an evening party—you pusl 
back the screened doors and draw th 
solid ones instead. 

In our version, one short wall i 
solid, with a built-in bench that sport 
a padded seat, sections of which ar 
hinged for access to the ample storag 
space below. You'd set this blind wal 
close to the property line; if the struc 
ture is to occupy a corner of your loi 
you might make one long wall solid a 
well, creating an L-shaped privac 
screen. Hang shelving on standard 
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Take a tip from Nippon: This easy-to-build structure has 20 


self-storing doors that change its personality—and use 


Room in Japanese Style 


and brackets for open storage of 
bar equipment and hi-fi components. 

The roof's extreme projection gives 
you a sheltered deck in all weathers. 
Tuck a free-standing fireplace in one 
corner and you'll extend use of your 
backyard family room well into au- 
tumn. Close and padlock the solid 
doors next winter to create storage 
for out-of-season items such as lawn 
furniture and barbecue carts. 

For construction sketches and in- 
formation on ordering architect’s 
plans (you may need them to file for 
a building permit), turn to page 120. 


Enlarged floor plan for big parties? 
Framing is sturdy enough for wider 
spacing, but root pitch may change. 
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Need a footbridge? Make it 
full size. Or scale it down 
to decorate your garden 


By PHIL McCAFFERTY 


Tea may not want to duplicate my 
Japanese-style bridge exactly, be- 
cause the project needs to be tailored 
to your yard. Your version needn't 
even be a footbridge: Scaled down (as 
indicated at top-left of the facing 
page) it could span a fountain or 
waterfall runoff, or just supply a back- 
ground for a flower bed. 

Construction is simpler than you'd 
think. The uprights are 4-by-4s set in 
concrete footings. 'The arched rails 
are laminated from 1-by-4s which— 
individually—are easy to bend. 

My bridge is “construction heart" 
redwood, which needn’t be treated or 
finished to perform well in contact 
with the ground or exposed to stand- 


Four center posts are preassembled, low- 
ered in holes, plumbed and leveled. Con- 
crete is poured, cross braces removed later. 
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ing water. In a year or so, the wood 
will take on that characteristic pur- 
ple-gray patina, and only the turned 
finials will ever need repainting. 

The bridge could, of course, be 
built of any sound softwood recom- 
mended for exterior construction—if 
you give it a preservative treatment 
before painting (mandarin red and 
black, or a light green, say). 

Figure your size. The 40"-wide 
bridge shown is 20' long. The radius 
of the floor arch is 28'—the longest 
length and smallest radius that you 
should attempt. Steeper humps cause 
walking and bending problems. 

For a bridge half this length, you'd 
halve the radius to keep the same arc. 
A greater radius would make a shal- 
lower hump. 

Whether you scale down slightly, 
for a shorter span, or severely, for a 
decorative miniature, you'll want to 
make a layout on wrapping paper— 
scaled (14" = 1") for a footbridge, or 
full size for a miniature. You'll be 
able to take cutting angles right 
from this layout. 


First strip of floor rail is arched into place 
against temporary props. Check arc with 
straightedge, adjust by moving prop. 
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Handsome year round, bridge adds distinc- 


tion to author's yard. Foreground bench is 
bonus from leftover 4x4s (legs) and 2x6s. 


Erecting your bridge. Scribe the 
ground line on all eight posts. Then, 
in one direction from the line, mark a 
length to reach below frost line; in the 
other, mark the post height above 
ground and the locations for support 
blocks and handrail. 

Tops of the end posts are square, 
with holes for finial dowels, but cen- 
ter-post tops are “crowned” to con- 
form to the handrail curve. Take the 
angle off your layout with an adjust- 
able protractor and transfer it to the 
post for cutting with a sabre or band 
saw. Support blocks are also matched 
to the arc of their rails. 

To check curve accuracy of the first 
rail strip (for adjusting temporary 
supports) use this formula of the 
circular segment height: 


H=R—vR°—Straight length’ 


4 
E.g.: height of about 14” for a 28' 
radius and a 5' straight edge. 
Side-rail lengths may require some 
cut-and-try. Select sound, knot-free 
wood for support members. Use water- 
proof glue and galvanized nails. 


Leave props in place until added lamina- 
tions fix shape. If joints are needed on first 
rails, make them at center-post locations. 


Own Japanese Bridge 
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POST STOCK 


2x4 SIDE-RAIL SPACERS 
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USE GALVANIZED NAILS AND PLATED OR GALVANIZED BOLTS. 


Laminate handrail similarly, maintaining 
arch with props to the floor. After water- 
proof glue sets, round and sand edges. 


Nail floor slats to rails with temporary 
guide strips to align edges, 34" scrap for 
spacing. Use gelvanieen or aluminum nails. 
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Glue and clamp tapered strip to ends of | 
floor rails, butted against crosspiece. Non- 
slip paint on floor finishes the job. 
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IMPROVE YOUR HOME 


Does at least one room in your home 
always seem cramped? It’s surprising 
what a sense of space you can get by 
replacing one window with a unit that 
widens the room’s horizons by push- 
ing back that single wall. 

Such window units fall into three 
main categories: angle bay, bow, or 
box—but there’s great variety within 
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Bay, Bow, or Box- 


windows that add elbow room 


each classification. The sash can be =m n. 


regular double-hung, casement, awn- 
ing, or fixed; the height can match 
that of the window you're replacing, 
or can extend downward so that you 
actually increase your floor space. 
Either way, the extra room can be put 
to use for seating, shelving, or special 
furniture arrangements.—Al Lees 
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BOX Typical installation is the 
heavily framed window, 
far left (casements flanking fixed cen- 
ter) with soffit providing closure at 
top, and sides boxed in. But box at 
near left was created with double-hung 
windows set square at sides (not an- 
eled, as in bays above), Delicate mun- 
tins may be actual or achieved with 
grille inserts snapped inside large sin- 
Usually available from win- 
grilles are remov- 
ible for easy cleaning ot large pane. 


Ple Danes, 


dow manutacturer, 


BOW AS name implies these are 

Pract fully curved extensions 
that can be added to houses of anv archi- 
tectural stvle. If eaves already over! 


is at right, no special roof is required 


Wt rking sash—íor ventilation—can be side 
casements (photos above and below) or 
upper awning sash (right and bottom right). 
Casement bows come in three to seven 
units, awning bows in various fixed/working 
combinations. Some units are factory as- 
sembled, with head and seat boards and 
extension return jambs installed, screens in 

cluded for working sash. Boards and 
screens are optional with other units 
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For tips on selecting and installing 
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these units, turn to page 1 


For the Patio: 


Quickest way to a perfect finish is to spray 
or brush on a coat ol enamel, then pul the 


project—when it's dry—in the lathe for 
sanding 


finish. Repeat process 


Slow lathe speed gives smoothest 
until sanded enamel 


IS as Tine as (he hes! porcelain 
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A lathe project with a 
fresh twist brings a glow 
to your outdoor living 


A novel and attractive source of out- 
door illumination is this outsize can- 
dlestick with a three-sided globe made 
of Plexiglas. Use it with an antibug 
candle and it wards off pests while it 
lights your patio. Come fall, move it 
indoors, where it’s a striking accent 
piece, 

You turn the base from a glued-up 
turning block. You can speed the op- 
eration by cutting the block to a rough 
circular shape at the bottom with a 
saber saw. Then work with regular 
lathe tools. 

For the shade, you'll need a sheet 
of 14" clear Plexiglas. Cut a foot off 
one end, leaving yourself a piece 18 


by 36. Plane, sand, and polish the 
edges of this piece, then bend into a 
triangular tube and solvent-cement 
the seam. 

Trace the inside of the tube on the 
extra sheet of plastic. Cut it out a 
scratch oversize, then smooth to fit 
inside the tube. Locate, cut, and 
smooth the center hole, and finally 
glue the piece in place. 

shade and base finished? Mount a 
candle by twisting it down onto the 
screw at the top of the base. Slip the 
shade onto the base, and you're ready 
to light up.—Jackson Hand 


Note: If vou don't know where to get 
Plexiglas, or how to work with it, send 
a quarter to Rohm and Haas, Box 9730, 
Philadelphia 19140. They'll send you a 
list of distributors in your area and the 
booklet “Do It Yourself with Plexiglas 
Acrylic Sheet. 
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| PLANTER 


Sonena the simplest materials 
and techniques make the most ap- 
pealing projects—as with this patio 
planter, designed for Western Wood 
Products Assn. You just nail it to- 
gether from ordinary framing lumber 
—two-by-two, two-by-eight, and two- 
by-ten fir—and tongue-and-groove 
flooring. The metal liner is optional; 
two or three coats of a good epoxy 
paint will protect the wood and seal 
the seams just as efficiently. 
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Vanes are so light that your wite won't have 
any trouble helping you install them. Ten- 
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foot vanes weigh less than ?4 pound each, 
making their installation a breeze. 
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Resilient vanes snap into four catches (two 
on each side) on support runners. 


Press in the clips (top 


to install optional 
strips in between slats. 


Twelve colors, shown here, will liven any 
room. Change your mind? Change the slat. 


One tube, selected from 34 available, 


Then you keep 
mixing color into white paint until 
vou get the desired intensity. No 
waste—you mix only what you need. 


gives vou vour color. 


Brighten Your Home 
with Snap-in Color Slats 


This novel aluminum paneling system adds zest to a room 
and can even reduce noise in a home 


Mission: You want to jazz up 
the walls or ceiling of your basement 
or den. You're tired of the usual 
choices—wallpaper, paint, and wood- 
grain panels. Solution? Ecol-o-Vane, 
a unique new system of snap-in color 
paneling. 

These matte-finished aluminum 
vanes are superlight but strong. The 
paneling (including the support run- 
ners attached to the wall) weighs only 
a little more than a half-pound per 
square foot. Yet the vanes have a 
tensile strength of 59,000 psi. 

The V-shaped vanes make a room 
a lot quieter. When sound waves hit 
the paneling, they’re broken up by 
the irregular surface. Part of the 
wave energy is dispersed in turbu- 
lence, and part is absorbed by the 
slats. The maker says that you get 
super quiet with an acoustical blan- 
ket installed behind the vanes. 

There’s optional stripping to fill 
gaps between slats. If the wall you 
are covering is reasonably attractive, 
you can let its contrasting color and 


Now: No-Guess, No-Mess Custom Color Paints 


n you're gradually accumulating a 
full wall of half-empty paint cans 
(and paint you'll never use again) 
youll be interested in one of the 
freshest ideas to hit the paint mar- 
ket: tubes of colorant you can use 
to mix the exact quantity vou need 
in a great range of popular colors— 
all from one can of white paint. 

What's new about tubes? What's 
new is that each tube gives you a 
color you want. You don't have to 
buy three or four tubes of pigments 
and intermix them-— perhaps still not 
getting the shade you want. 

What paint makers call *standard" 
colors come at minimum in half- 
pints in glossy enamel. Semigloss 
bottoms out in pints. You can, of 
course, buy any color on earth from 
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texture show through for an interest- 
ing effect. If not, snap in strips for 
a complete cover. 

The strips fit between the slats, 
and knob-like lock-in clips hold them 
in place. Pinch the clips and they 
snap in, much like the slats. Just 
make sure the clips don't end up on 
top of support runners—they won't 
fit. For a flashy zebra-stripe look, al- 
ternate the colors of slats and strips, 
or put different colors on various 
wall and ceiling surfaces. 

The paneling is expensive—com- 
pared with wallpaper or paint: about 
615 cents a foot for slats, 16 cents a 
foot for support runners. You need 
at least three runners per wall (a 
ceiling takes more, depending on 
size). It would cost about $135 for 
four walls of a 12-by-15-foot room. 
The vanes come in 10-foot lengths, 
but you can get them cut to fit nor- 
mal eight-foot-high walls. Or you 
can cut them yourself with scissors. 

Nice thing about the paneling: It's 
easy to remove to get at wiring, fix- 
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a dealer who does custom mixing, 
but again the smallest size is a pint 
in oil-base materials and a quart in 
latex. Okay—but much of the finish- 
ing and refinishing around the typi- 
cal house involves projects that are 
less-than-pint-size. 

Using the new color idea from the 
well-known “Tints-All” line (Shef- 
field Bronze Paint Corp., 17814 Wa- 
terloo Rd., Cleveland 44119), you 
buy a quart of the enamel that you 
like to use. Pour into a small can as 
much of the enamel as you'll need 
for your planned job. Tint it with 
the new pigment to the depth of the 
color you want. There's no useless 
leftover. 

You can use it in all latex and oil- 
base paints and enamels. It even 
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tures, or walls (should you ever have 
to). Or, if a vane gets damaged, you 
can snap another one in. 

The system is made by Levolor- 
Lorentzen, Inc, 720 Monroe St., 
Hoboken, N.J. 07030.—Douglas Garr 


Here's how to snap in a slat: Just pinch it 
on the edges and slip it into the catches. 
Pinch again the same way to take it out. 


works in lacquers, although there 
may be slight color changes due to 
the solvents used in lacquer. Shef- 
field recommends only that you use 
a good-quality material. 

You can choose from 34 different 
colors. They provide a great range 
in yellows, blues, greens, browns, and 
muted reds. True red hues aren't 
avallable. Nine of the colors con- 
tain lead, making them unfit for use 
on nursery walls, juvenile furniture, 
or toys. Check the labels for these. 

One drawback: Although the col- 
ors are crisp and clean, there is a 
limit to the intensity of color since 
—as is true with any additive pig- 
ment—adding too much pigment to 
the base slows drying and reduces wa- 
ter resistance.—Jackson Hand 
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Heat Controller's Twin-Pac is a room unit cut in half. You need 
only a 2¥2-inch-diameter hole for through-the-wall installation. 
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GE's Carry-Cool weighs only 43 pounds. Chassis and frame ar 
plastic with a built-in handle on top. The 4,000-BTUer costs $10C 


Cool News for '72: New Air Conditioners 


They're shrinking fast, taking up less and less of 
your window area. And there's a new type in the works that 
could make future units super-small and super-quiet 


W nars your biggest complaint 
when you go to buy an air condition- 
er? They're too big and bulky? Too 
heavy? Much too noisy? None of 
these? Ah—they clutter up your win- 
dow. 

Well, you can relax now. This year 
you can get something besides cool 
air from room units. The ’72 models 
are less conspicuous than ever, and 
there's news about everything from 
unusual shapes to new engineering 
technology in room and central sys- 
tems. Here's a quick rundown of 
what's happening: 

Novel designs. New room units are 
smaller, easier to carry, and much 
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more generous with the view outside 
your window. 

Noise control. All the companies 
talk of *ultra-quiet" units, but there's 
no way to tell what they'll sound like 
in your bedroom window. The indus- 
try's self-regulating agency, AHAM 
(Association of Home Appliance 
Manufacturers), is working on a pro- 
gram to help you compare one unit's 
noise with another's, and even tell you 
how loud any unit will sound in your 
window. 

New technology. 'The rotary heat 
exchanger, a new concept in air-con- 
ditioning, is moving from the drawing 
board to the factory. It could mean 


that future room units will be super- 
quiet and smaller than ever. 

Cold storage. Air conditioners have 
been fingered as a major contributor 
to blackouts and power shortages be- 
cause they draw so much current dur- 
ing peak periods. A new development 
may allow central systems to “store” 
cold at night and during low drain 
periods. They'll use less current dur- 
ing hot afternoons but deliver just as 
much cooling power. 

Let's take a look at these new de- 
velopments, one at a time. 

The new room units. The most un- 
usual-looking window model for ’72 is 
Montgomery Ward's Silent Knight. 
“Half-in and half-out," the unit is 
split in two, compressor and condens- 
er outside; evaporator, fan, and filter 
inside. Both sections hang below the 
windowsil so you get a clear view 
outside. Only obstruction is a small 
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Montgomery Ward's Silent Knight gives you the best view out the 
window of all '72s. Half-in and half-out, it's hung over the sill. 


ars Viewsaver has front panel that reverses to match your room. 
s only 10 inches high, weighs 80 pounds, puts out 6,000 BTUs. 


Are Outasight , sous cu 


duct connection between inside and 
outside units. Two models, 6,000 and 
9,000 BTUs, cost $190 and $230. 

Sears’ engineers also attacked the 
consumer’s complaint of “cluttering 
up the window.” Their compact view- 
saver, although it covers more window 
than Ward's is only 10 inches high, so 
you get a better look at your lawn 
than with your present air condition- 
er. It weighs 80 pounds and is 15 
inches deep; Sears claims it's the 
smallest half-tonner (6,000 BTU) on 
the market. It costs about $190. 

General Electric's new room unit is 
the first true “‘mini-conditioner.” At 
43 pounds, the Carry-Cool is the 
lightest model around. 

Secret of this lightweight unit? A 
small, 1215-pound compressor. GE's 
compressor is a rotary-type (which 
takes up less space) instead of the 
conventional piston compressor used 


in most other room air conditioners. 

Heat Controller, Inc. (1900 Well- 
worth Ave., Jackson, Mich. 49203) 
has a unique room unit, too. The Com- 
fort- Aire Twin-Pac is cut in half. The 
condenser/compressor unit sits out- 
side your house on a concrete slab; 
the indoor cabinet (evaporator unit) 
is mounted against the wall. Eight- 
foot, precharged refrigerant hoses con- 
nect the two sections. 

Advantages? An inconspicuous cab- 
inet indoors; and some of the noise 
stays outdoors. Disadvantages? In- 
stallation's a hassle and prices are 
hefty: about $220 (6,000 BTU), $330 
(10,500 BTU), and $365 (15,500 
BTU). 

Noise control. There's a lot of high- 
pressure advertising of “noiseless” 
room units—but very little action. Bet- 
ter insulation, baffles, and solid front 
panels reduce noise somewhat but 


they don’t eliminate it completely. 

“Everybody says their unit's quiet, 
but you never really know until it's in 
your bedroom window," says James 
C. Wrench, a Carrier engineer. 

How do you tell how noisy your air 
conditioner is after it's in your house? 
John Weizeorick, assistant technical 
director of AHAM, explains the prob- 
lem: 

"Take an air conditioner with a 
given sound-rating number, Put it in 
a completely hard room—hard walls, 
ceiling, and floors. It will probably be 
noisy and annoying. That same air 
conditioner in a room with heavy 
drapes, rugs, and furniture may be 
very quiet." 

AHAM is developing a new sound- 
rating method that will tell you how 
noisy your room unit will be after you 
install it, as well as how it compares 

Continued 
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with other units with similar cooling 
capacities. Weizeorick says it will 
work something like this: 

You'll get a unit's sound-rating 
number and put it in a formula that 
takes into account such factors as wall 
sizes, windows, doors, rugs, and furni- 
ture. From that you'll learn how much 
noise (in dbA's) you have to put up 
with to stay comfortable. 

AHAM's new noise application 
standard will measure the sound a 
room unit makes outside your home 
as well as inside. AHAM isn't certain 
when the new standards will be ready. 
Hopefully, you'll be able to compare 
noise in room units in two years. 

Meanwhile, they sound much alike 
on the dealer's floor. The industry's 
challenge, according to a spokesman 
from Fedders, is "to make them small 
and light, yet quiet." 

An exciting new development. You 
may recall a PS story [Mar. '71] 
about the Donbar rotary heat ex- 
changer. Its application to room units 
could revolutionize the industry. The 
main feature of the unit is a compact 
combination heat exchanger/blower 
with hollow blades through which 
Freon travels. The evaporator and 


Chief engineer Steven Freedman displays ?s-inch-diameter plastic 


tubes, the key to ‘‘cold-storage” central system. Tubes hold special 
salt crystals that freeze at 52 degrees F to form "engineered ice." 
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condenser are shaped like cylindrical 
fans instead of ordinary coils. 'This re- 
sults in greater efficlency and slower 
speeds—which could be the solution 
to the noise problem. 

'The rotary-heat-exchanger air con- 
ditioner wil be smaller than con- 
ventional units, too. At press time, 
Donbar was negotiating a licensing 
agreement with a major American 
company to make room units. The 
company's name was not disclosed, 
but Donbar did say it would be mak- 
ing 12,000-BTU units for prefabri- 
cated homes. Dimensions? Two feet 
wide, one foot high, and one foot deep 
—really small for a one-ton unit. 

Donbar has already licensed a Jap- 
anese firm to manufacture room air- 
conditioning units and the Trans- 
temp Division of Texstar Corp. to 
make automobile air conditioners, 
should it prove feasible. The Evans 
Products Co., another licensee, hopes 
to have rotary-heat-exchange air con- 
ditioner/heaters on mobile homes, 
RVs, and campers by summertime. 

Cold storage. Store “coolness” in an 
air conditioner? Yes, It could play a 
big part in the solution to blackouts 
and power shortages in large cities. 


Fedders' "reverberant room" is used to study noise emissions of 
central and room units. Completely soundproof, it's a room- 
within-a-room. With 10-inch-thick walls, room weighs 250 tons. 


The University of Pennsylvania's Na- 
tional Center for Energy Management 
and Power is developing a central air 
conditioner that uses “thermal-energy 
storage" (TES). 

The key to thermal-energy storage 
(cold storage in this case) is special 
salt crystals that freeze at 52 degrees 
F. By running the system during off- 
peak periods, the unit can store up 
coolness in these crystals. 

Dr. Steven Freedman, chief engi- 
neer on the project, calls the system a 
“thermal flywheel.” The system mini- 
mizes the power demand on hot sum- 
mer afternoons. Freedman expects to 
have a 12,000-BTU prototype ready in 
a few months. He says: “During peak 
conditions it will provide 21,000 BTUs 
of cooling capacity, yet draw the 
equivalent amount of power of a 
12,000-BTU unit.” 

Why not TES for room air condi- 
tioners? Freedman says they'd be too 
big and bulky. And they'd have to be 
used on a large scale. Friedman says 
that for the TES cold-storage air con- 
ditioner to conserve the nation's pow- 
er, millions of these units must be in- 
stalled in power-shortage areas during 
the next few years. Gs) 


Efficiency and your room unit 


What is efficiency in an air condi- 
tioner? It is a measure of the amount of 
coolness your unit produces for every 
watt of electricity it uses, and is ex- 
pressed in BTUs per watt. Compute the 
efficiency of your unit by dividing watts 
into BTUs. For example, if an air condi- 
tioner has a rating of 800 watts and 
4,000 BTUs, its efficiency is five BTUs/ 
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watt. This efficiency index usually ranges 
between iour and 12. Generally, the 
higher the unit's cooling capacity, the 
higher its efficiency is likely to be. 
What is a good etficiency number? 
Well, the higher the better. But you have 
to compare units with similar cooling 
capacities. An efficiency of seven is high 
for a 4,000- or 5,000-BTU portable, but 
low for a 10,000-BTU model. Example: 
Fedders has a 4,000-BTU unit with a 


rating of 575 watts. Its efficiency is about 
seven BTUs/watt—which is fairly high for 
a small unit. 

Should you buy a high-efficiency unit? 
It depends on how many hours you'll 
use it. They cost more, but use less elec- 
tricity than low-efficiency units of equal 
cooling capacities. If your city has a lot 
of hot days, it pays to get a high-effici- 
ency air conditioner. It shows that you're 
ecology-minded, too. 


Idyllic garden setting at right was a traffic-worn 
patch of bare ground (below) before the author 
went to work. Cheerful white fencing and gate 
treatment are keys to visual impact. 
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Protected Plot 
for Gardening 


D... your garden share a backyard with your 
wife, children, barbecue guests, and a rambunc- 
tious dog? Well, there's just no way your best 
plants will grow unless you fence them in. 

Before you start fencing, however, do a little 
planning. Attention to a few key details will re- 
sult in a fence that adds to the beauty of your 
yard while it protects the garden. 

My job was easy. 'Two sides of the little 6'-by- 
15' corner plot were already fenced. All that re- 
mained was to put up the other two sides and 
erect a gateway. 

It started with latex-coated grille wire, 36" 
high... the stuff often used around the sides of 
an above-ground pool. It doesn't scratch chil- 
dren, doesn't rust, and it takes a coat of paint if 
you want to add color. It's easy to put up, too. 
You just staple it to the framing. 

First, the framing details. Start with the posts. 
Use 5' 4-by-4s buried 18" into concrete footings. 
A post at 8' intervals gives you all the rigidity 
you need. Add a top rail of 2-by-4s nailed flat on 
top of the posts. Toenail on a bottom rail of 
2-by-4s—between the posts—6" above the ground. 

Now the gateway. Build this as a complete 
unit before you sink it in the ground. Cut a pair 
of 4-by-4 posts 8' 9" long. To the tops, nail the 
overhead crown detailed in the sketches. Tack a 
pair of temporary cross-braces between the posts 
to keep them parallel. If you put an extra brace 
with its bottom edge 80" below the crown, it will 
support the unit at the correct height when you 
drop it into place. 

When built, set the gateway in its holes. Use 
a level to make sure it's vertical, then brace it in 
position while you pour the concrete footings. 
Keep the tops of the footings about 8" below the 
garden surface to allow small plants to take root 
at the bottoms of the posts. 

Last comes the gate. Make a frame of 2-by-2 
stock, sized to swing free and clear in the gate- 
way. Then add a facing. The sketch shows the 
type I made—designed to blend with my fencing, 
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| | "TENES |] 
Assemble gateway as a unit before you | HINGE PLATE 
drop it in place. Creosote on gateway | E d 1,0 B 
and fence posts will keep them sound. | | x6 X42 5 n 


and with the picket fencing that 
runs along my neighbor’s property 
line. You may want to change the 
design to suit your situation. 
Hang the gate with its bottom 
edge flush with the bottom of your MM 
fence. Use brass hinges—a little | 
oil now and then will keep them in 
shape, and they won't rust and dis- 
color the gate. 
Now a coat of paint brings a 
sparkle to the fence—and to the 


eyes of all who see it. If your plan- d 2"x2"x22 y" 
ning is right, it's just about plant- TEN 2'X2'X24 | ve 
ing time.—K. Martin RAN ~ 
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Nail guns you may find at the rental shop: the Bostitch Mark III (stap 
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ler), Spotnail EAX 


(stapler), Duo-Fast CN-136 (nailer), Bostitch N3 (nailer), Model 816 Internailer, Bostitch 
CY (stapler), and Duo-Fast air tacker, In foreground are air-gun nail strips. 
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DRIVE YOUR NAILS WITH 


Meet the pneumatic nailers, 
the hired guns that can help 
you build. Pick one up 

at your local rental shop 


By MARION D. RICE 


P anni a major remodeling job? 
Maybe an addition to your home? 
You'll save yourself a lot of time and 
work if you look into air nailers. Let 
me show you what I mean. 

Im a small contractor. Several 
years ago I was faced with a remodel- 


ing job out of town. To complete the 


job on time I had planned to hire two 
additional carpenters. Only one prob- 
lem—I couldn't find any. In despera- 
tion I turned to a rental store for help. 

For $3 a day I picked up an air- 
powered gun that drives nails at well 
over 100 per minute. Result? I com- 
pleted the job on time, saved about 
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$400 on labor, and got hooked on air 
nailers. Today I own five. 

You may have no need to own five 
air nailers—or even one. But any time 
you're faced with a big job, it may pay 
you to rent. 

What is an air nailer? And how does 
it work? Basically all nailing and 
stapling guns operate on the same 
principle. Compressed air is applied 
to the top of a cylinder which con- 
tains a piston and driver blade. A tug 
on the nailer’s trigger sets piston and 
blade in motion and the nail or staple 
is driven within a fraction of a second. 

The depth of the fastener can be ad- 
justed from flush to countersunk by 
several methods, such as regulating 
the air pressure or installing shims at 
the bottom of the cylinder to limit 
piston travel. The countersinking fea- 
ture is especially desirable in finish- 
ing guns. It eliminates time-consum- 
ing hand countersinking. 

You can also adjust the guns to take 
a wide variety of nail sizes. That first 
sun that I rented could handle com- 


mon roundhead nails from 6d to 16d. 

There is an air nailer or staple 
gun for just about every nailing opera- 
tion done with the conventional claw 
hammer. The nailers are not only 
fast, they can improve your work. 
There are none of the hammer marks 
sometimes found on door, window, or 
base trim—and splitting of the wood 
is kept to a minimum. You seldom 
bend a nail or staple, regardless of 
nailing attitude or position. 

Nailing problems are a thing of the 
past. The greenest amateur can be- 
come a professional in a matter of 
minutes when using these tools. The 
really hard jobs—nailing overhead, in 
corners, in confined places, in the 
dark, and even under water—become 
easy with a nail gun. 

What about safety? These guns are 
usually designed to eliminate acci- 
dental firing. A bump-fire or touch- 
trip safety is located at the tip of the 
sun. It has to be in contact with ma- 
terial being nailed before firing will 
oecur and then only when you pull 


From foundation forms to roofing, nail guns speed the job 


One-hand operation leaves other hand Air nailer is six times as fast as a hammer Duo-Fast air tacker drives "^" staples 
free to hold stakes in position while you on framing. And marks like those made through metal washer with ease, making 
nail. Result—a faster, firmer job of staking. by a hammer on stud above are eliminated. short work of installing building paper. 
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Siding goes up quickly with Bostitch N3 Less time on the roof—that’s big ad- Nailing overhead or in awkward positions 
nailer. It’s adjusted to drive nailheads vantage of an air nailer in roofing—a job is no trouble with gun. Work goes faster 
flush with siding to eliminate puttying. that requires a great deal of nailing. and you can do neater job without tiring. 
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the trigger. If you accidentally pick 
up the gun by the trigger, it will not 
fire. 

In use, these safeties actually speed 
up any nailing operation once you be- 
come familiar with them. They are 
found on nearly all the large nailing 
guns; however, the small staple and 
some finishing guns don't have them. | malo d e di. 

The nails. These come from the me 2n le. RASO 
manufacturer preassembled, and it is ue E pig JI A 
rare indeed when staples or nails of 
one brand can be interchanged with 
those of another. Most of the round- 
head nails for use in nailers come in 
clip form, normally 25 to 30 per clip 
depending upon the diameter. 

The nailer magazines will usually 


head nails (6d through 8d) come in Iu i « | — d 
T nails, finishing nails, and brads 'h i M s T 


hold two clips. The Bostitch N3 
a coil form, held together by two 
small wires. This nailer will hold 300 
are available in strips, similar to Finishing nailer (Spotnail EAX) drives, ond. Spotnail offers special finishing brads 
[Continued on page 138] countersinks nails in a fraction of a sec- — color-matched to paneling and trim. 


nailer is an exception; here, round- syam 
6d or 250 8d nails without reloading. 
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IMPROVE YOUR HOME 


HOW TO MAKE 


An Awning 
for a 
Sunny Window 


By GALE ENGER 


TOP SLATS OVERLAP Z' 
ON EACH SIDE 


WHITE GLUE AND 
3S4" WIRE NAILS 


T", 
$£ NAILS 
TYPICAL 


TOP SLAT ENDS A FRONT 


"2 zH 
Lr 
86"- - E f I 


ALL SLAT& ARE 3" WIDE AND CUT FROM 
la" TEMPERED HARDBOARD 


PANEL ADHESIVE 


Ug TEMP 


SOLID BLOCK INSIDE 
BEAM FOR SPLIT BOW 
ATTACHEMENT 


BEAM CONSTRUCTION "N, 
FOR AWNINGS e" 


FROM 54" TO 100" | 


CUT BOWS AND 
LONGERONS FROM 
S45 CWP OR CHVG REDWOOD 
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An awning 1s an effective way to block the sun from a 
window. It can also add color to an otherwise drab out- 
side wall or window. You can make this one from wood 
and hardboard for less than $10 in materials cost. 

Lightweight, functional, and extremely strong when 
mounted securely, the awning will last for years if given 
routine maintenance. The solid top will not collect dead 
leaves or trash when the wind blows, a disadvantage of 
the ventilated top of some metal awnings. 

First, determine the length. Measure the horizontal 
distance between the outer edges of the window's sash, 
and allow 715" more than this figure for the awning 
length—the distance from the outside of one end frame 
to the outside of the opposite end frame. This figure will 
also be the length of the three inside longerons. The 
mounting longeron and front longeron will be 115" 
shorter than this because they are set inside the 34" 
endpieces. 

Alternate framing plans are shown at left. The top 
sketch is for windows up to 54" wide. The bottom sketch 
is a huskier, beamed frame for greater widths. 

Kiln-dried, clear-heart, vertical-grain redwood is the 
most desirable wood for the frame. However, if you have 
time and like to shop, you can go to No. 5 white pine or 
No. 3 common spruce and cut the parts from between 
knots, saving money on materials. 'The bows can be cut 
from 1-by-4 stock. The 14” tempered hardboard for the 
slats comes with a screen back or smooth on both sides. 
'The smooth back is better for painting. 

Lay out an end frame. Make a full-size layout, using 
cardboard tacked to the workbench or a large sheet of ply- 
wood. To determine the arc for the top, bow one of the 
slats from one end to the other and trace along its curve. 
Rough-cut as many bow sections as you'll need, using the 
first as a template. Put one rough-cut bow on top of 
another and tack together with two finish nails. Stack 
up to five bows, and sand or plane to finish shape. Mark 
and saw out all notches for the longerons at one time. 

Assemble the end frames next, using your full-size lay- 
out as a guide. Each endpiece will require eight slats 3" 
wide, varying in length from 10" to 20". Spacing is ap- 
proximately 34". Fasten the six center slats to the frame 
with white glue and 7%” wire nails. Line up the bottom 


edges with a 2" overhang. The tops of the slats can be cut 


[Continued on page 134] 


Lets You 
Relax 
Outdoors 


Wireless units tell 
you when something's 
happening inside 


By RONALD M. BENREY 


O ne problem with spending lots of 
time outside your home is that you 
may not be able to hear what's going 
on inside: the doorbell or telephone 
ringing, the baby awake and crying. 
Here's an electronic gadget—the patio 
alert—that offers a solution. 

The system consists of four parts: 

€ A receiver/indicator you stand 
on a nearby table on your patio (or 
bracket to the wall, as shown in the 
sketch) and plug into any AC outlet; 

€ A trio of transmitter/sensors you 
place around your house to monitor 
anything that rings, buzzes, cries, or 
otherwise makes noise. 

When a transmitter/sensor hears 
the sound it's waiting for, it transmits 
a signal along your home's power line 
to the receiver. (No wires to run.) In- 
stantly, a buzzer sounds and one of 
three lights glows to tell you which 
transmitter is active. 

How the system works. Each trans- 
mitter unit consists of two circuit 
stages: A sound-operated relay and a 
high-frequency oscillator. You can 
connect two types of pickup devices 
to the circuit: 

€ A miniature loudspeaker, which 
serves as a simple microphone to pick 
up any audible sound, or... 

€ A telephone pickup coil that re- 
sponds to the electromagnetic field 
produced by bells and buzzers. 

Either pickup can be connected to 
the transmitter circuitry. 

When the pickup responds to a 
sound or magnetic field, the detected 
signal is amplified and used to actuate 
a relay. The relay then turns on a 


transmissions) , one at 55,000 Hz, and 

the third at 45,000 Hz. 
At the receiver, the high-frequency 
signal from any pickup unit comes off 
Continued 


variable oscillator circuit, which is 
amplified and sent along the AC pow- 
er line to the receiver. 

One transmitter broadcasts at about 
65,000 Hz (far lower than any radio 


Em li 


Wireless receiver (left) buzzes and displays at right) has been activated. AC house 
which transmitter (one of three is shown wiring carries all signals. 
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the power line, is amplified, and is 
sent to a trio of tuned circuits (L1/ 
L2/C4; L3/L4/C5; L5/L6/C6). Each 
tuned circuit responds to a specific 
transmitter frequency—thus, only one 
of the tuned circuits will respond to 
the signal that is being received. 

Output voltage from the particular 
tuned circuit selected is then used to 
light its respective indicator lamp and 
activate the buzzer. Thus, when a 
specific transmitter broadcasts a sig- 
nal, the corresponding lamp glows at 
the receiver, and the buzzer sounds. 

Building the transmitters, Each is 
housed in a 3"-by-4"-by-5" aluminum 
minibox. The three transmitter cir- 
cuits are identical, so only one is 
shown in the diagram. 

Mount all components (except 
transformer T4 and rectifier D) on a 
piece of perforated phenolic chassis 
board. Use push-in terminals as wir- 
ing and soldering points. Follow the 
exact parts layout in the diagrams. 


C1—10-mfd, 15v electrolytic capacitor 
C2—300-mmfd dipped mica capacitor 
C3—1,000-mfd, 15v electrolytic capacitor 
C4,C5—0.1-mfd, 200v capacitor 
C6—50-mfd, 25v electrolytic capacitor 
R1—50,000-ohm trimmer potentiometer 
R2—10,000-ohm, !5w carbon resistor 
R3—330-ohm, 4w carbon resistor 
R4—820,000-ohm, tw carbon resistor 


116 | POPULAR SCIENCE 


Binge yes 


Mount T4 and D on the top half of 
the minibox, as shown (use a terminal 
strip to hold D and to provide solder- 
ing points for T4’s leads). 

To connect the telephone pickup 
coil to the circuit, clip off the minature 
plug that’s attached to the unit, and 
connect the conductors to the circuit 
board. The inner conductor goes to 
T1; the outer shield to chassis ground. 

Make the microphone pickup by 
soldering a length of twin-conductor 
hi-fi speaker cable to the terminals of 
a 2"-diameter miniature speaker. 
Then cement the speaker into the 
plastic cap of a discarded aerosol can. 

Use the telephone pickup wherever 
possible. It can’t be fooled by miscel- 
laneous room noises. The microphone 
pickup is fine, for example, in the 
baby’s room where the only sound will 
be the baby. Trying to listen for a 
telephone that happens to be next to 
a running dishwasher would be im- 
practical. 
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TRANSMITTER PARTS LIST 


R5—220,000-ohm, !5w carbon resistor 

D—silicon rectifier IN2070 

Ol-—transistor (RCA SK3020) 

CSO alll nas transistor (Motorola HEP 
$9100) 


Q3 —unijunction transistor (Motorola HEP 310) 
T1,T3—miniature output transformer; 500-ohm 
CT to 3.2 ohms (Radio Shack 273-1379 
or equal) 


The receiver. It is assembled in a 
3'-by-5"-by-7" minibox. 

A hand-wound transformer is used 
in each of the three tuned circuits. 
Wind with #28, 30, or 32 enameled- 
copper magnet wire; use 2" lengths of 
34 -diameter wooden dowel as coil 
forms. Follow these specifications for 
winding: 

Transformer #1: Primary—L1, 100 
turns; secondary —L2, 200 turns. 

Transformer #2: Primary—L3, 100 
turns; secondary—L4, 200 turns. | 

Transformer #3: Primary— L5, 100 
turns; secondary—L6, 250 turns. 

Incidentally, be sure to identify 
primary and secondary winding leads 
so you can tell them apart. 

Start by winding the primary coil. 
Build up a uniform layer of wire turns 
about 1" long. When you count off the 
required number of turns, wrap a lay- 
er of plastic electrical tape over the 
coil. 

Now wind the secondary coil over 
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T2—miniature driver transformer; 2,000-ohm CT 
to 10,000 ohms (Radio Shack 273-1378) 


T4- -6.3v @ 0.6A filament transformer 


K—miniature relay (Calectro D1-965) 

LS—miniature loudspeaker (4- or 8-ohm) 

L—telephone pickup coil (Radio Shack 44-533 
or equal) 

Misc.—line cord; al. minibox; perf. phenolic 
board; push-in terms.; twin-conductor cable 
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the primary. Again, try to build up a 
uniform layer of turns. 

Finally, wrap the secondary coil 
with plastic tape. 

Cement the three transformers in 
place on the chassis board with epoxy 
cement. 

Mount K on a small piece of per- 
forated chassis board, and cement the 
board into a 114” hole cut in the top 
of the minibox: This is the buzzer's 
sounding board. 

You're now ready to set up. 

Alignment and use. Start by setting 
the receiver potentiometer R5 at max- 
imum sensitivity setting (full clock- 
wise, as viewed from the back). This 
is the receiver's gain control. Leave 
this control at the maximum setting at 
all times—unless you find it difficult to 
tune the transmitters so that they ac- 
tivate only one light at a time. In such 
a case, reduce R5's setting slightly un- 
til the system works properly. 

WARNING. When you adjust the 
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C1,C2,C4,C5—0.01-mfd, 200v capacitors 
C3—10-mfd, 10v electrolytic capacitor 
C6—0.0068-mfd, 200v capacitor 

C7 —1,000-mfd, 25v electrolytic capacitor 
R1—1,200-ohm, !^w carbon resistor i 
R2.R6.R7,R8—1,000-ohm, 14w carbon resistor 


| Maas i, irn SR RRR ELETTERTTETL LER gin ei a c Lc, BUR LR Ro e mE a LEN UP IL RD Na nd Ld A Nan se, aum, incanta ni san Na o PONE RUE e ia ei n ren ili seh On i curs oc t Oa I dia ERA RAI ante ot uri EI ai i dio ILL 
Re ea ME d Dm ee e EAE ec rb e rans RUD E EE dacia de tie nico orn Dried a e Dco dea E TEE ots ote noo CD cio aa ooo EU diodo Il 
CIR quM ET og EE E Pe RR SOON O RIDI LAST IRE CORO SOIA RE OOO RE E TERE A CORO O RR ES E RO MDC RO SRO ORE RO RESTA RR i 


three transmitters, their cases will be 
open and their power cords plugged 
into wall outlets. Be careful! 

Close the receiver case, and plug its 
line cord into a wall outlet. 

Take each transmitter in turn, and 
connect a temporary lead between 
points A and B (across the relay con- 
tacts). This simulates the sensing of 
a sound or buzz, and turns on the 
transmitter. 

Next, carefully adjust R1—working 
very slowly—until one of the receiver's 
three pilot lamps lights fully. 'The 
buzzer wil sound even though the 
lamp is not fully lit. 

Experiment with RI's setting until 
you find the strongest position. 

Adjust the three transmitters so 
each lights a specific lamp, and label 
corresponding transmitters and pilot 
lights: “1”, “2”, and "3". 

Unplug the transmitters, discon- 
nect the temporary connecting leads, 
and close the cases. 
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RECEIVER PARTS LIST 


R3,R4, R6—4,700-ohm, 14w carbon resistor 

R5—10,000-ohm trimmer potentiometer 

D—silicon diode 1N2070 (or similar) 

Q1,02—transistor (RCA SK3020) 

Q3,04,05,Q6—Darlington transistor (Motorola 
HEP 59100) 


Note: In most residential wiring 
schemes a single incoming 220-volt 
AC line from the power pole is split 
into two 120-volt legs at the fuse or 
breaker box. 

If you discover that your alert sys- 
tem will communicate between some 
outlets in your house, but not between 
others, this means that the transmit- 
ted signal will not jump from one 120- 
volt leg to the other. 

The cure is simple: Have your elec- 
trician wire a 0.1-microfarad, 600-volt, 
plastic or paper capacitor between the 
hot wires of each leg. This will pro- 
vide a path for the high-frequency 
signals. 

The patio alert will make your lei- 
sure time more leisurely. With the 
sensors in place, you need only plug 
in the receiver each time there's a fam- 
ily outing in the yard. And, construc- 
tion time will be far less than time 
spent checking the house at every 
noise all summer. Hl: 


Q7—power transistor (GE-29) 

T—12.6v @ 300 ma filament transformer 

K—miniature relay (Calectro D1-965) 

LM1,2,3—panel-mount lamp holders; #47 lamps 

Misc.—coil wire; al. minibox; 34" dowel; perf. 
circuit board; push-in terminals; line cord 


RECEIVER 
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Powerful wallop with 


Colorful folding screen made with Filon Shatterproof plastic sheeting for screen at 
striped sheet functionally divides room 


space while letting light filter through. 


left can be handled like wood. Slide 
sheets into frame and secure with brads. 


ugh New Plastics 


Easy-to-work scratchless 
plastics install quickly 
and make your home safer 


By JACKSON HAND 


Fach year about 100,000 persons in 
the U.S. are injured—or worse—when 
large pieces of glass around the house 
break and become virtual swords or 
guillotines. Recently a New Jersey 
woman, whose son was killed by bro- 
ken glass, wrote to the governor of the 
state insisting “there ought to be a 
law.” 

There are laws now, in about half 
the states, that say any piece of glaz- 
ing in a hazard-prone situation must 
be a "safety material." The newest of 
the extra-safe materials are also the 
handiest to use: sheet plastics. And 
they're getting safer and more durable 
all the time. 

Here are some of the developments 
that have brought new excellence and 
acceptance to sheet-form plastics used 
in nonglass glazing. 

e The Underwriter’s Laboratory 
has given a “burglarproof” rating to 
GE's Lexan (a polycarbonate). In 
fact, most plastic-sheet glazings war- 
rant the term, It would be so hard to 
break through one of them that the 
racket would arouse the neighbor- 
hood. 

@ Resistance to weathering and 
abrasion has been so improved that 
some plastics rate almost as high as 
glass. This has been brought about in 
large part by the addition of trans- 
parent *overlays" or coatings of spe- 
cial resins on Plexiglas, Lucite (both 
acrylics), and Lexan, and such pro- 


Thickness Cost per Breakage | Abrasion | Weather Heated | Colors and ANSI 
for Glazing | Square Foot Rating Rating? | Rating Bending | Patterns Approval? 
E. $1.60 for ys" | Good to | Excellent 5 | Wide Yes 
2 $2.50 for 14" excellent | with coating c ® | selection 
x i 
Ó 
Polycarbonate | 5'x 8 la to $2.17 for Va" Excellent | Good to | Excellent | = T bal Clear, bronze | Yes 
Va” $3.40 for 14” excellent | with coating do = gray 
| mo 
| Q * 4 
Vinyl 3'x6 .06" and $.80 for .06" Good Excellent £959 | Wide Yes 
| .08” $1 for .08” | with Tedlar È ‘n | selection 
- — — gas 
Polystyrene to” and $.40 for via” Good Good May yellow and | £ à 5 | Wide Yes 
i $.50 for vs" | turn brittle = | selection 
| >E 
w= 
Fiberglass $8 per panel Excellent | Good £8 | Variety of 
2 2% | colors and 
a Da | stripes 


| 3—American National Standards Institute approves the materials for glazing purposes up to certain sizes. 
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tective films as Tedlar on Filon plastic 
sheets. 

® Recovery from damage is an- 
other new and unique factor. Plexi- 
glas 70, for example, “heals” after it 
is struck with a sharp object. There 
may be stress marks for a while, but 
they gradually disappear. 

Ease of handling. As important as 
safety and durability is the ease with 
which plastics for glazing can be 
handled. 'They are light in weight, 
unlikely to break in handling, and 
simple to work with ordinary hand 
tools. Some have unique qualities, 
such as bendability when heated. 

Framing is important. Suppose you 
need to replace a storm-door insert. 
Ordinarily, it takes days to get the 
glass cut and enclosed within its 
frame by a professional. Using one of 
the plastic sheets, however, you mere- 
ly cut it to size and insert it in the 
door without bothering to frame it. 
(And if you're thinking in terms of 
safety glass—as you should for a 
storm door—the professional job will 
take even longer, since tempered glass 
is made to size at the factory and 
cannot be cut by the typical glass 
dealer.) 

Sizes and thicknesses. The dimen- 
sions of sheet-form plastics are given 
in the accompanying table. In select- 
ing one, you relate area to thickness. 
The American National Standards 
Institute recommends a thickness of 
1/10 inch for typical small windows. 
The recommendation of acrylic sheet 
manufacturers is for 1⁄4 inch thickness 
up to three by four feet; 3/16 is okay 
up to five by six feet; 1⁄4 goes up to five 
by eight feet; 5/16 is considered okay 
up to about six by eight feet. (Du 
Pont's acrylic is made in sizes up to 
eight by 12 feet for use as stock.) 

Building codes are not yet universal 


Scratch knife, sold at sheet retailers, is easy 


way to cut thinner material. You just break 
sheet along deep-scribed line. 


That Replace Glass 


in insistence upon safety glazing ma- 
terials, even for such obviously haz- 
ardous situations as sliding glass 
doors and other large-area entrance 
features. But the U.S. Public Health 
Service has appealed nationally for 
safety regulations, and it's likely that 
safety glazing will soon be required 
for hazardous situations—construc- 
tion, residential, commercial, indus- 
trial—in all states. 

What goes where? As the accom- 
panying table indicates, there are 
various degrees of breakability (bur- 
glarproofness), decorativeness, and 
economy available in nonglass glazing 
materials. Make your selections on 
the following rough recommenda- 
tions: 

e For maximum security against 
breaking and entering, think of Lexan 
or an acrylic material. 

® For maximum abrasion and 
weather resistance, pick Plexiglas 70 
or Lexan MR-4000 or Filon with 
Tedlar. 

è In a situation where windows or 
doors would get dirty and need fre- 
quent washing—perhaps with gritty 
deposits—pick Plexiglas 70 or Lexan 
MR-4000 or vinyl with Tedlar. 

è Flanking a playground area or 
other situation where physical abuse 
is likely, choose Plexiglas or Lexan. 

€ For any big-glass area such as 
sliding doors, shower enclosures, etc., 
use Plexiglas or Filon in the heavier 
thickness. 

e For medium-abuse situations, 
such as basement windows or other 
small-pane areas, get Filon vinyl. 

€ Where decoration, color, or pat- 
tern is important, K-Lux or Plexiglas 
or Filon fiberglass are best. 

€ For the greatest protection for 
the least money, buy vinyl or poly- 
styrene sheet plastic. 


. diim. 


Powered jig, saber, or band saw makes 


curved cuts. Edges of these card-table 
coasters are sanded after paper is removed. 


When replacing broken glass with plastic, 
remove old putty. Use either a flexible 
glazing compound or a silicone sealer. 


Protecting exposed wallpaper corners is 
one use for sheet plastics. Angle-bent, thin 
vinyl is screw-fastened at corners. 


Working techniques. Virtually any 
tool you use to work with wood can 
be used on plastic sheets: saw, plane, 
jointer, rasp, drill, countersink, shap- 
er, sander. Some of the thinner sheets, 


[Continued on page 154] 


Set circular-saw blades just above sheet to 
prevent chipping. Use crosscut blade suit- 
able for finish cuts on plywoods, veneers. 
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Inside corner stores shoji doors behind 
outer plywood panels. Here, screens are in 


W. introduced you to the Japa- 
nese-style outdoor family room on the 
opening pages of this special section. 
Construction isn't difficult. With one 
or two steady helpers, you should be 
able to erect a structure of the dimen- 
sions shown here in time to enjoy it 
this summer. 

Since it's not a habitable building, 
you should have no trouble with local 
codes, but it's best to check before you 
begin. Some codes require a permit 
for any detached structure. And you'll 
doubtless be running electricity to it 
for party lighting, record player, and 
cooking accessories. You might even 
want a water line for a bar sink. 

It can take it. We've framed the tea- 
house with sturdy timbers so it'll 
stand up to rugged party use. The 
8-by-8 corner posts may seem exces- 
sive until you stop to think that only 
one closed wall supports the roof. 
Three sides are open, except for the 
solid corner panels, These are 34" ex- 
terior plywood, painted off-white and 
framed with dark-stained strips of 1- 
by-3 pine. 

Thorough nailing of these plywood 
corners gives the structure rigidity. 
Within these corners, the door panels 
store, butted against the posts. 

Ideally, the framing should be red- 
wood, given a deep stain. As an alter- 
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stored position, Filon panels are shut at 
end (left), partly shut at side (right). 


native, use any construction-grade 
softwood—preferably one that's been 
preservative-treated. In this design, 
the posts aren't set into concrete, but 
are seated in metal column bases 
which are, in turn, anchored to the 
below-grade concrete footings. If you 
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AND DRIVE 44" 
ESCUTCHEON PINS 


Door frames should be kept simple—you 
have 20 to make. Notch top and bottom 
rails to take stiles; join with dowels and 


| 


Building the Backyard 


wish to embed the posts for greater 
rigidity and easier construction, pres- 
sure-treated lumber is essential. 

Otherwise, carefully lay out your 
concrete footings (19 are required in 
sketch at right) and pour them with 
level tops, embedding anchor bolts at 
appropriate attachment points, Erect 
the posts first, holding them plumb 
with staked braces. 

Up she goes. Next, assemble the 
roof-support beams atop the posts, 
anchoring them with metal angles. If 
your lumberyard can't supply 2-by- 
10s in 26' lengths, you can, of course, 
splice these doubled beams from 
shorter boards. 

Install the deck framing and add 
the short 2-by-4s on edge. Note that 
the longer 2-by-4s are spaced 16" o.c. 
within the area of the interiar floor. 
On the top edges of these joists, run a 
bead of construction adhesive, and 
nail on 34" plywood. You'll need six 
sheets—preferably tongue-and-groove 
underlayment. (If you want a surface 
for dancing, top with tempered hard- 
board, later.) 

Now you've got a sturdy platform 
for making the roof trusses. You'll 
need five, assembled one atop the oth- 
er so they'll be identical. Erect them 
one at a time across the support beams 
and lock them into a grid with the 
four 2-by-4 let-in ties. Add the “hip” 
framing at each end, blocking to fill 
gaps as shown. For sheathing the 
main roof, you'll need 12 4-by-8 sheets 
of 14" Plyscord, fastened to truss as- 
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glue, after rabbeting all inner edges to take 
screen, Filon, or plywood. As option, pairs 
can be drilled for pegs after installation. 


eahouse 


semblies and ties with galvanized 
roofing nails. 

Shingle with cedar shakes or one of 
the new random-butt asphalt designs 
that simulate rustic shingles. 

Door panels are framed identically 
for screening and Filon, but the screen 
is stapled in place before molding 
strips are nailed on. Center muntins 
merely butt the outer molding frame, 
and are fastened with exterior glue at 
each joint. It's easier to pre-prime and 
paint these strips prior to assembly. 
The solid panel at the bottom of each 
door can be 14” plywood or tempered 
hardboard. 

Tracking the doors. One system is 
shown below. Note that the channels 
formed by the wood strips fastened to 
| the bottom of the roof beam must be 
' deep enough to permit tipping up each 
door panel so that the plastic strip 
projecting from the bottom rail can be 
swung over and dropped into the floor 
kerf. (Long sides have four kerfs.) 

The plastic, moving in the kerf, 
tends to be self-lubricating and self- 
cleaning. If doors bind, remove them 
and apply a good wax or silicone lub- 
ricant to the bottom edges. 

A more authentic Japanese system 
is use of wood strips as both tracks 
and spacers, top and bottom. But our 
heavier shoes can make short work of 
the floor strips, and the channels do 
tend to clog with debris. Neither sys- 
tem is much use in ice or snow, but 
we're assuming the structure will be a 
closed storage shelter during cold- 


Track system can be this simple: kerf top 


and bottom edges of door frames and 
cement in strips of countertop plastic. 


m 


2x4 STUDS 


2x6s 


(BELOW FROST LINE) 


country winters, Filon doors out. 

We've copied a simple, clever lock 
that pins the panels together. For 
greater security, apply a padlock to 
the end pair of doors after you've 
pegged the others from inside. Gs: 


Basic dimensions for framing (shown in 
pull-apart at top) give you 12'-by-16' in- 
terior space. You'll need five truss assem- 
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CONCRETE FOOTING 
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2x10x26 . 
| l 2x6x21' 


2x10x159" 


Z 2x4s ON EDGE 


2x6x11'9" 


Want architect’s plans with more de- 
tails? Send $3.95 for Plan 5543 to 
PS Plans Div., 355 Lexington Ave., 


New York, N.Y. 10017. Need an extra 
to file for a building permit? $4.95 
brings you two sets of plans. 
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blies: 2x6 triangles with 2x4 braces. Note 
notches to let in four 16-ft. ties; four spacers 
at ridge complete truss installation. 
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How to Add 


a Bay Window 
to Your Home 


Dia we whet your appetite with those 
tempting photos of angle bay, bow, and box 
windows in our color section? You can add 
such a window to your home with little ex- 
pense beyond the price of the ready-made 
unit. The chart at right gives you an idea of 
the range of stock sizes you can choose from. 

The architectural style of your home will 
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SIZE RANGE OF READYMADES 


B BOW WINDOWS 


CASEMENTS 

3 to 7 units 
DOUBLE-HUNG 

end units, center fixed 


AWNINGS 
working or fixed 


CASEMENTS 
3 units, center fixed 


DOUBLE-HUNG 
3 units, center usually fixed 


Continued 
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5'1015" to 14'915" 4'2" to 6'815" 


79" to 11'334” 4'1014." to 5'01” 


5'11” to14'034" 3'3yg" to 6'555" 


ANGLE BAY WINDOWS 


71114" to 9'214" 4'935" to 5534" 


6'334” to11'9" 3715" to 5734" 


NOTES: Dimensions are rough openings for narrowest to widest and shortest 
to tallest units offered in major window catalogs. (Only wood-framed 
units are listed.) Since there are few industry standards, no single 
manufacturer will offer full size range. Chart helps you plan your 
preference; finding exact size you decide on may require shopping 
around. Box windows are not listed since they are custom-assembled, 
usually at site, from standard wooden windows. 


Tips for replacing a small window with a bay, bow, or box 


a— 
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The job can be done from inside or out- 
side, depending on type of exterior and 
speed of installation. If remodeling is be- 
ing done on the interior, too, and dust is 
no problem, it's easier to remove the wall- 
board or plaster for framing the new open- 
ing from inside. Otherwise, if the job can 
be done in a day or a weekend, remove 
siding or shingles along with the sheathing 
to expose the framing. Don't cut into the 
wall with a power saw; you might hit 
wiring, and insulation will fly around. In- 
stead, remove insulation and any wiring 
in the area to be enlarged for the new 
window. Relocate the wiring. 

Remove the old window and cut awav 
studs as necessary for the new opening. 
Have a sheet of polyethylene handy to 
staple across the opening should rain 
threaten. If more than three studs are re- 
moved, shore up the ceiling inside the 
opening so second-floor or attic joists 
won't sag. Shore with 2-by-4s, one length 
held flat against the ceiling by two or three 
verticals wedged against the floor. 

Frame the new opening to the required 
rough iind size specified for the win- 
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dow selected. Note that the trimmer studs 
on each side of the opening support the 
header, which is needed to bridge the 
opening and support the structural load 
above it. The header is made by doubling 


"two-by" stock. Double 2-by-6s are suffi- 
cient header size for openings up to 3’, 
2-by-8s should be used for openings up 
to 6', and 2-by-10s for openings to 12'. 

Install short (‘cripple’) studs beneath 
the sill framing and between the header 
and the top plate of the wall framing, 
spacing them 16" o.c.—the same as the 
framing studs. Staple the insulation back 
around the new opening. 

Once the opening is framed on the side 
of the wall that was removed, an accurate 
opening to match can be cut in the un- 
touched wall simply by sawing along the 
edge of the header, the trimmer studs, 
and the rough sill. 

If the outside of the wall was removed, 
cut the sheathing to fit around the open- 
ing and nail it in place. Then set in the 
window and level it, shimming if neces- 
sary to hold it in position. Fasten the win- 
dow by driving nails through the outside 


casing into the trimmer studs on each 
side. For extra support, nail or screw the 
window head to the header. 

Knee brackets are recommended under 
a unit that's cantilevered out beyond the 
wall. They're not needed beneath a full 
height unit set on an extension of the 
flooring. The drip cap—usually made of 
vinyl or aluminum—is nailed along the 
top edge of the window frame. 

Wood bow and bay windows installed 
beneath a wide second floor or roof over- 
hang need only caulking to seal joints 
against weather, but a decorative roof is 
required above the window when it is 
installed with a flat wall above it. This 
roof, often supplied knocked down, is 
installed against the wall sheathing and 
sealed by nailing flashing over the joints, 
later to be covered with roofing and fur- 
ther protected by fitting the siding or 
shingles around it. 

Re-install the shingles or siding, and 
caulk the meeting joints on all sides of 
the window for a tight seal. Install the 
stool, apron, and casing around the in- 
terior, and paint or stain as desired. 
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There wasn't a moment today when you could slow down. ERES 
Till now. So relax and enjoy the full-bodied flavor only UN 
one cigarette delivers... 
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Kings and Super Kings: 19 mg. "tar, 1.3 mg. nicotine av. per cigarette, FTC Report (Aug. 71]. 


How to Add a Bay Window to Your Home 


influence your choice—as will the 
amount of space you wish to add, and 
the type of view improvement from 
inside that you want. If you need only 
a little elbow room with no side views, 
go the box route and customize the 
framing to your house. The box usu- 
ally protrudes 6" to 12". You can 
create a deeper bay by using narrow 
sash at the sides, as in our color photo. 

A new outlook. If the window that 
you're replacing restricts your view 
to a narrow "straight-out" path, you 
can literally broaden your horizon 
with an angle bay. Those side win- 
dows—commonly set at 30 or 45 de- 
grees—let you look up and down the 
street. The center sash is often fixed, 
but it needn't be—order a matching 
double-hung window of a wider size, 
or a series of casements. 

Want a floor-to-ceiling extension? 
Bows are best, here. The wider ones 
can enlarge your floor area by as 
much as 15 square feet. 

Modern wood windows are care- 
fully engineered; buy only the prod- 
uct of a reputable manufacturer. 
Since you're enlarging the wall's win- 
dow area, it's best to go to double- 
pane insulating glass. Fitting a bay 
window with storm sash is a problem 
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Casement bow (only end units are working) has snap-out diamond 
grilles. Insufficient eave projection required separate roof. 


[Continued] 


to be avoided, and use of insulating 
glass guards against the “discomfort 
zone” once common to large windows 
during cold weather. Properly in- 
stalled, a bay window shouldn't over- 
tax your present heating system. 

All the stock units shown here and 
in the color section are framed in 
ponderosa pine, since the insulating 
qualities of wood are far superior to 
those of metal sash and will spare 
you condensation drainage and con- 
sequent winter freeze-up. For dura- 
bility, ponderosa-pine windows are 
preservative-treated to provide water 
repellency and protection against rot 
and termites. If you hate to paint, 
some of the more expensive units can 
be ordered with tough vinyl cladding 
on exterior wood surfaces. This never 
needs painting. All quality wooden 
windows are weatherstripped at the 
factory. 

Think about screens. Find out if 
fitted ones are available if they’re 
not included in the purchase price. 
So as not to interfere with operation, 
screens fit inside casement and awn- 
ing units and outside double-hungs 
or sliders. 

Screens are important because 
you're likely to find yourself opening 
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your new window much more than 
you did the old one. The protrusion 


of a bay makes for more effective | 


ventilation—those side windows seem 
to capture every passing breeze. 
You're likely to find your air-condi- 
tioning bills are lower this summer. 

But even if you keep the windows 
tightly sealed, a bay will add to sum- 
mer enjoyment. In fact, air condition- 
ing makes a bay all the more valu- 


able. One of the ironies of modern 
cooling systems is that they trap us 


indoors. We labor for hours on our 
lawns and gardens, then hide behind 
four dark walls where we scarcely see 
them. A bay window can give you the 
best of both worlds. 

How do you order? Once you have 


chosen the type and rough overall i 


size you want, check local lumber- 
yards and building-supply dealers. 
It's not likely they'll have such a unit 
in stock, but they'll show you floor 
samples and manufacturers' catalogs 
from which they'll order for you. 

If you want to know who makes a 
specific unit shown in a photo, write 
Ponderosa Pine Woodwork, SR&A 
355 Lexington Ave., New York, N.Y. 
10017. Your letter will be forwarded 
to the proper manufacturer. 


How to extend flooring for 
full-length box windows 


Remove the siding or shingles, sheathing, and insulation in 
the area to be enlarged for the new window. Cut the existing 
band or floor header directly under the new opening and 
slide new joist extensions in under the existing flooring (cut 
back in drawing for clarity). Nail these extensions to the exist- 
ing joists. A good rule of thumb is to provide two feet of joist 
extension inside the building (lapping existing joists) for each 
foot of overhang. 

Swing an arc equal to the radius of the new bow window 
and cut the joist extensions on this arc. Close in the bottom 
of the overhang with 34" plywood cut to the radius of the 
new window and nail strips of thinner plywood over the joist 
ends to form a 112” curved band. Nail new subflooring and 
finish flooring over the joist extensions to extend the floor area. 

Install the window, if it is a floor-to-ceiling unit, or frame the 
enclosed part of the bow and cover with exterior plywood 
bent to the radius of the band. 


Close in the top of the window with roofing, if needed. 


STRIPS OF 
PLYWOOD 
BENT TO RADIUS ~ 
OF BOW WINDOW 


LAY INSULATION BETWEEN 
T 


JOISTS EXTENSIONS 
2' OVERLAP 
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OF OVERHANG 
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1 JOISTS 
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34 PLYWOOD SOFFIT 
ON UNDERSIDE OF OVERHANG 
CUT TO RADIUS OF BOW 


FOUNDATION 


Box corner—with fixed sash, as here, or double-hung—pushes out 
both walls to create special-purpose area such as breakfast nook. 
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Loop-Charging 
and power shifting. 
Two reasons the Johnson 5O 
leads its class. 


Our Sea-Horse 50 hp. business. Along with smoother idling, trolling 
No other outboard in the mid-horsepower and running. MagFlash has no moving 

range can come close. mechanical parts. No belts. No points. And 
Here's why: you get long, long plug life. 
The Johnson 50 is Loop-Charged. That's a And the 50's exhaust tuning helps to make a: 

powerful way of saying we charge each cylinder fast boat even faster. Gives you more 

with a cleaner fuel-air mix and exhaust the power and performance on less gas. Perfect. 

gases in a continuous power loop. The result See the man with the world's best selling 

is more horsepower, more miles per gallon. outboards. Your Johnson dealer. Look over the 
Then there's single-lever power shifting. 50 and our other Loop-Charger, the 

So smooth even a junior skipper can operate it. Sea-Horse 65. 

Our power shifting is, in fact, up to 30 percent We taught them everything we know. 

easier than manual shifts. Write for our 50th anniversary catalog. 
Starting is easier, too. MagFlash'" CD 

ignition sends 40,000 volts of white-hot spark af First in dependability. 


to the plugs in less than three millionths of 
a second. For the fastest, surest starts in the 
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Johnson Motors, Sea-Horse Drive, Waukegan, Illinois 60085, Dept. PS-572 Division Outboard Marine Corporation — makers of OMC Stern Drives 
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. Afew words about bottoms. 


Ours and yours. 


It used to be that a small boat in any kind 
Of sea meant a lot of beating and pound- 
ingandrollingand bouncing. Forthe boat. 
And for you. 

Then the cathedral hull came out. And 
while it still did some bouncing and 
pounding, everybody thought it was the 
greatest thing since sliced bread. Every- 
body but the guy who designed it. 

Dick Cole knew his new hull could be 
improved. He knew that somewhere 
there was a bottom design that would ride 
drier than a deep-V, and more stable than 
a cathedral, and smoother than anything 
else in the water. He knew it might take 
years of research and design. But he 
knew he'd find it. 

He's found it. 


The secret of the new Airslot hull: 
Three V's and two slots. 
This new Airslot hull is actually three 
true V hulls. Each sponson is itself a 
small V, not just an extension of 
the hull side. This design iip 
keeps the boat from rolling. 

It keeps her from turning 
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A smooth and stable course in any direction. 


on the crest of every wave so you dont 
have to keep fighting the wheel to stay 
on course. And, maybe the best of all, it 
keeps her stable at any angle to the sea. 
At any speed. In almost any sea. 

The Airslot bottom also has a diagonal 
slot across each side of 
the center hull. 

That means two additional 
leading edges. And that 
means you get up and 
plane fast. With no rearing 
up. And no flopping down. 
Diagonal slots. What's more, these two 
additional leading edges give excep- 
tional fore and aft stability so there's 
almost no pounding, no pitching, 
no spray over the bow, and no busted 
bottoms. Inside the boat or out. 
Altogether, a hull that's designed 
to ride better than any small boat in 
the water. 

And built to keep doing it for years. 


Pre-tested materials and real double 
bottoms. 
We start off with the best materials in the 
industry. Then we test everything before 
it even gets close to being a boat. That 
way we know that our aluminum gas 
tanks won't leak, that the safety glass 
for our windows is flawless, and that 
the fiberglass and resin we use is the 
strongest. After the boats are built, 
they're tested again for sub-surface 
flaws—every boat, every time. 

A lot of different manufacturers call 


alot of different setups double bottoms. 

We start with a fiberglass hull with 
glassed in stringers, and then cover it 
with a plywood sub-floor sealed with 
fiberglass. Then we add an all fiberglass 
innerliner with its own floor of 1/2 inch 
plywood sealed in. The floor and sub- 
floor are then bonded together under 
pressure with fiberglass—that s what 
we call a double bottom. 


The Airslot Line 
We own the Airslot design. And we ve 
come out with a great new line of boats 
with exclusive Airslot bottoms (including 
the new 185 Airslot Sports, shown). 
Models from a 16' bowrider to a 24' cabin 
model. And each in outboard or inboard/ 
outboard with a super list of standard 
equipment. 


Free color catalog. 
Take a look at the new airslot line at your 
dealer's. Or send for our free, full color 
brochure. Wellcraft Marine Corp., 
Sarasota, Florida 33580. 

It's been along time since anything 
this big has happened in small boats. 


Wellcraft Airslot: Vf 


* Airslot is a trademark of Wellcraft Marine Corp 


HOW TO MAKE A 
Mini Mixer for Concrete 


By GREG A. NOVAK 


When only a small amount of con- 
crete is needed, this hand mixer is 
more than adequate to the task. You 
do the mixing in discarded five-gallon 
paint cans. Using a series of them, 
you can set up a production line. 
While Junior is pouring the contents 
of one can into place, Mom can be 
measuring out the ingredients into an- 
other as you use the mixer in a third. 
A great idea! 

You use a carpenter's brace to do 
the turning. I made the rig in less 
than four hours, including a trip to 
a local arc-welding shop. 

Cut the garden fork level with the 
top of the tine bar. Thread one end of 
the shaft 5 NC-13 for a thread length 
of 1". Turn the two hex nuts on the 
shaft and weld the nuts together. 
Weld the lower nut centrally and per- 
pendicularly to the top of the tine bar 
of the fork. Weld the angle iron to the 
fork tines. Hand-file a flat 14" wide 
by 14” deep on the 14” shaft, starting 
435" from its threaded end. 

Cut a 3" length of shank, including 
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the brace end, from the wood bit, and 
fillet-weld the bit shank centrally in 
line with the shaft to the shaft's un- 
threaded end. 

Make pieces A and B from the two- 
by-four stock. Assemble these and 
centrally drill a 7g" hole in line 
through these assembled pieces, at 
their intersection. Thread the 15° 
nipple into the floor flange, spot-weld- 
ing it in place, and insert the nipple 
into the 75" hole just drilled. Screw 
the floor flange to the connected pieces 
A and B with 114” round-head wood 
screws, using two screws per piece. 

Completing the assembly. Slip the 
shaft collar on the shaft, turning down 
the setscrew solidly onto the filed 
flat. Slip the threaded end of the 
shaft through three 44" flat washers 
and through the short nipple, screwing 
the shaft end firmly into the fork's 
hex-nut coupling. 

On the underside of each of the 
notched ends of pieces A and B, ce- 
ment a piece of inner tube. Slap a 
coat of cheap paint on the wood, or 
oil it with crankcase oil. 

Insert the fork into a five-gallon 
paint can. 'The underside of the 
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notches of pieces A and B will rest on 
the can's rim and prevent the shifting 
of the assembly within the can. 

Through the openings provided by 
the two-by-four frame, pour cement, 
sand, and gravel ingredients. After 
adding water, press down hard on the 
brace and turn clockwise. 'The mixing 
will become increasingly easier with 
each revolution, resulting in excellent, 
well mixed concrete. After mixing 
has been completed, remove the mixer 
from the can. 

To clean both mixer and cans after 
finishing the job, fill cans with water 
and insert rig into each, in turn, stir- 
ring until both rig and can are clean— 
ready for the next time you need a 
small batch. Gs) 
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MATERIALS LIST 


Small garden fork, about 11" long 
and 754" wide 

1" or larger wood bit 

10" length of 114 "-by-1!4" angle 

28" length of two-by-four S4S 

615" length of !^ "-dia. shafting 

Discarded tire inner tube 

Hardware: 15" shaft collar with set- 
screw, two 15" hex nuts, three '5" flat 
washers, !5" floor flange, and !5"-by-2" 
pipe nipple 
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Eight-foot panels combine 18-inch shingles 
with a strip of half-inch sheathing plywood 


(along top edge of shingles). The result is 
a one-step roofing/sheathing system. 


Real Shingles—a fast, new way 


Cedar shingles make a beautiful 
roof. They weather to a fine natural 
tone, and provide complete weather 
protection for years. Only one prob- 
lem—it's a lot of work to nail them in 
place. 

Now Shakertown Shingle Roof 
Panels make the job easy. The panels 
combine half-inch sheathing-grade 
plywood and a selection of random- 
width shingles, bonded together into 
a solid eight-foot unit. You apply 
both sheathing and shingles at one 
time—nailing only at rafters on 16- or 
24-inch centers. 

The old problem of keeping shingle 
courses in a straight line is elimi- 
nated, too. Once the starter course is 
in place, each additional course falls 
automatically into line. You get a 
neat, uniform weather exposure of six 
inches. 

How do the panels handle? They're 
surprisingly light in weight. You'll 
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Panels may be joined between rafters if 
necessary. Use plywood clips for stronger 
underlayment. The joint will be bridged 
when you apply the next course of panels. 
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have no trouble handling them all by 
yourself. 
They're 


made by  Shakertown 


Corp. 4416 Lee Road, Cleveland, 
Ohio 44128, and sold nationwide. 


View from below shows how the sheathing 
plywood strips form a continuous under- 
layment when nailed to rafters. Roofing is 
designed for 4/12 pitch or steeper. 
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Just two nails per rafter fasten the panels in 
place. Normal shingling technique requires 


two nails per shingle. Rust-resistant or zinc- 


coated 6d nails are recommended. 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 


WINDOW 
SILL 


WINDOW 
LEDGE ---. 


BRACKETS 
TO SUPPORT 
FAN | 


INTERIOR FINISH 


Window-fan brackets 
A pair of brackets cut from plywood 
to fit your window ledge will provide: 
sturdy support for a large fan. They’re 
removable—just hook in place—so you 
can move the fan from window to win- 
dow. Come winter, store with the fan. 
Check your window ledges to determine 

the dimensions of the “hook.” 
C. G. PATOCKA, Downey, Calif. 


Weight that gate 

Want a simple, effective gate closer? 
Borrow a trick from colonial times. Fas- 
ten one end of a four-foot galvanized 
chain to the gate, the other end to a 
post, and secure a steel ball to the cen- 
ter of the chain. Gate opens easily, but 
the weight of the ball will always draw 
it shut again. 
HARRY REMINGTON, New York, N.Y. 
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ee = WEDGE 
Re-staple screening 


Screening pulled loose from its 
frame? You can stretch it back into 
position with this trick. Clamp a pair 
of boards to make a gripper, as shown 
in the drawing. Then drive a wedge 
through the clamp to draw the screen- 
ing into place for re-stapling. Large re- 
pair jobs may require two clamps. 

WILLIAM BooTH, Glen Ellyn, Ill. 
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1972 Roamer 


Wheel covers and awnings are extra-cost accessories. 
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Apache 72...we've built a solid case 
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against canvas campers 


Any way you cut it, canvas just 

can't measure up to the stuff the 
Solid State Apaches are made of: 
ABS thermoplastic. This remarkable 
material makes for a whole new 
concept in camping trailers. Solid 
walls. Solid roof. Solid bedrooms. 
There's no canvas anywhere. Which 
means you enjoy extra comfort in 

an Apache. Extra quiet. Extra 
protection, Plus a long list of 
convenience features exclusive with 
Solid State. Things like solid sliding 
windows, a lockable self-storing 
door and fully draped interior walls. 
What's more, ABS is weather- 
resistant, stain-resistant and virtually 
maintenance-free, It's the greatest 
thing to happen to folding camping 
trailers since Vesely Company 


/ 
x 


1972 Roamer 


pioneered the Apache back in 1957. 
Eight new Solid State models range 
from $1095 to $1875 (higher in 
Canada). For your nearest Apache 
dealer, check the Yellow Pages under 


“Trailers—Camping and Travel.” 
Vesely Company, Box 422, 
Lapeer, Michigan 48446. gage. 
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Easy-rolling cart has built-in bat rack up catcher’s gear and batting helmets. Balls 
store neatly in a rack at top of the cart. 


front. Inside there's plenty of room for 


PS PROJECTS 


How to Make 
a Little League 
Cart 


It didn't take me long as a Little 
League coach to decide that the stan- 
dard duffle-bag approach to equip- 
ment transport and storage is inade- 
quate. So I designed and built an 
equipment carrier that happily solves 
the problems for my team. 

Our carrier rolls like a golf cart— 
lots easier than lugging that heavy 
bag. The balls—always buried at the 
bottom of the bag—are easy to find 
in a rack at the top of the cart. An 
exposed bat rack built into the front 
of the carrier keeps bats in order dur- 
ing transport, practice sessions, and 
games. 

Construction? Simple and cheap. 
A sheet of 14” plywood, some 1-by-3 
pine, glue, nails, and a pair of tricy- 
cle wheels are all you need. Finish 
the cart off with the team name paint- 
ed on the side, and you'll impress the 
boys, their parents, and your team's 
sponsor.—Gene Hall 
132 | POPULAR SCIENCE 


PS x ri vee 


LID BASEBALL 
RACK, 
x 


CABINET INSIDE 


ALL CONSTRUCTION: = PLYWOOD 
WITH 1x2 AND 113 REINFORCING 


ALL CORNERS 
NAILED AND GLUED 


E T tic | 
aliu en 


LOWER FRONT VIEW 


LULE 


Eau. 
i 


II 
Hope 
1 


E 
$: 

2 

S 
ees 
mes 
prd 
Ed 
pr 


RI 
Ria eee 


NASA's New Mach 1 Airline 
[Continued from page 70] 


tems. Advanced gear will permit 
steeper and shorter approach to 
safe touchdown. Short and medium 
hop operations of the new breed of ai 
liners will greatly benefit from i 
proved operational flight patterns. 

€ Minor equipment troubles i 
flight, that most passengers never n 
tice, plague airlines with delays on th 
ground. Normally, a flight crew 
dios ahead to report a part out 
order so that a replacement can b 
ready at the destination airport. B 
in more than half of the cases, th 
crew's diagnosis of what's misbeha 
ing is wrong—and a different part, nc 
always handy, is needed. The A 
will locate a “glitch” more dependabl 
with equipment lately pioneered o 
wide-body airliners like the DC-10—4 
highly sophisticated computer-aid 
fault-isolating system for service i 
flight. 

Golden eggs for Uncle Sam. For end 
besides aiding your travels and th 
U.S. airline business, developing thes 
advanced airplanes is a national n 
cessity. 

Today the vast majority of the fr 
world’s airliners are American-mad 
But, for the first time since Worlc 
War II, commercial-aircraft makers oj 
western Europe and Japan are effec} 
tively challenging our $28-billion-a 
year aerospace industry—already in 
deep recession because of our shrink 
ing space budget and declining order 
for military aircraft. 

While we have canceled our super 
sonic transport project, the Frenc 
and English are forging ahead with 
their supersonic Concorde. The So- 
viets will soon put their own SST, the 
Tupolev 144, into operation over their 
long domestic routes. 

Far less well known is the fact that 
a brand-new two-engine European air- 
liner called Aerobus 300-B is racking 
up sales all over the world to airlines 
that used American equipment al. 
most exclusively before. French and 
West German firms developed it joint- 
ly, and at least one version is powered 
by British engines. The Japanese, al- 
ready using one Japan-made turbo- 
prop on their domestic routes, are 
making elaborate preparations to en 
ter the export market for modern jet 
transports. 

If the U.S. is not to lose billions ol 
dollars in aircraft exports, to the 
further decay of our tottering interna- 
tional balance-of-payments situation 
we must meet the new competitior 
with a first-class competitive produci 
—a truly superior Advanced Tech. 
nology Transport. This will be the 
Mach 1 airliner that I have been talk- 
ing about. Gi: 
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Compact tractors that 
get vou off the lawn and 
into the fun faster. 


bi. oo 
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That's what it's all about, isn't it... 
giving you a better looking lawn in 
as little time as possible? Butthere's 
much more to the Husky breed than 
saving your time and effort. 

From 8 to 18 hp, each Bolens 
Husky? is backed by more than 
fifty years' experience in making 
rugged lawn and garden tractors. 
Fact is, Bolens invented the first 
self-propelled garden tractor and 
has been improving on it ever since. 

Whatever your needs, wherever 
you live, your Bolens is a tractor for 
all seasons. Hitch up to over thirty 
work-saving attachments. Snow 
casters. Tillers. Blades. Graders. 

See the Yellow Pages for your 
nearest Bolens dealer. He'll show 
you how easy it is to get off the 
lawn and into the fun faster with a 
Husky, the best breed you can 


The “Go-Go” Pedal On 
larger Huskys. You con- 
trol speed, forward, re- 
verse and dynamic brak- 
ing with one pedal. You 
never take your hands 
from the wheel to shift. 


Plug-In Attachments. 
Snap on and off in a 
hurry. No-belt, direct link- 
age lets you use all the 
muscle that's built into 
your Husky. 


Bright Headlights. And 
taillights, too, are stand- 
ard on most models so 
you can see to mow the 
lawn at dusk after work. 
Or rid your driveway of 
snow at night. 


Bolens, Husky and Bolens Husky are Registered 
Irademarks of Bolens Div., FMC Corp. 


BOLENS DIVISION, FMC CORPORATION, PORT WASHINGTON, WISCONSIN 


Bolens Huskys—a breed for every lawn 
and qarden need. 


flush with the top edge of the bow. 
Make sure that you turn the second 
end frame over so that you make a 
right-hand and a left-hand endpiece. 
(The two outside slats are not fas- 
tened to these end frames until the 
framing assembly is complete. ) 

Install the longerons. 
edges must have varying angles, to 
match the bow arc. If you don't have 


Their top 


A SIMPLE 
SOLUTION 


Awning for a Sunny Window 
[Continued from page 114] 


a jointer, a planer blade in your saw 
will do a fine job. Secure the longe- 
rons in the bow notches with 6d nails 
and white glue. Predrill nailholes. 

Divide the space between endpieces 
into equal parts not exceeding 26", 
and install interior bows. The inte- 
rior bows will have to be recut 34" 
less at each end than the end bows, 
to fit inside the longerons. 


FAILURE 


The trouble with paint is 
that it forms a film. And when 


If the awning is over 54" long, split 
the interior bows for a box beam as 
shown, to keep awnings from becom- 
ing swaybacked. At this time fasten 
a temporary brace from the wall- 
mounting longeron to the endpiece 
bottoms. Leave it on until the awn- 
ing is ready for mounting. 

The last two slats on each endpiece 
can now be installed. Use plenty of 
white glue; these two 
slats strengthen the 
wooden butt joints. | 
Next, install the short 
slats across the front. 
Use the same bottom 
overhang and the 
same spacing as on the 
ends. Let the two out- 
side slats on the front 
overlap the end slats. 
Stop the front slats 
about 14” below the 
top edge of the front 
longeron. 

Rip all the top slats 
3” wide and trim them 
to 36" lengths. Fasten 
the two outside slats 
with a 14" overhang 
beyond the slats of 
the endpieces. Fill in 
between the two out- 
side slats with others 
spaced not more than 


the weather starts working on 
this film, you get paint failure: 

Cracking from heat and 
cold that stretch paint beyond 
the limit. 

Peeling when the paint 
doesn't stick to what's under- 
| neath. 

Blistering when there's moisture in the wood or under the paint. 

That can't happen with Olympic Solid Color Stain. It doesn't form 
a film! It sinks into the wood and it breathes — can't crack, peel or 
blister. Olympic Stain costs less than paint, but it's so rich in pigment 
you can actually apply light colors over dark. 

Whether you apply Olympic Solid Color Stain over new wood or 
a properly-prepared old painted surface, the stain will last longer, 
look beautiful, and stay |^, cs oom totos meow, mad an he 
trouble-free for years. | 
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2”. Apply the top row 
of slats to bridge the 
2” space under them. 
Put a spot of water- 
proof panel adhesive 
under the top slats 
wherever they cross a 
| longeron. Tack down 
' the top slats with 114" 
J. wire nails. 

Paint the awning. 
Use the best exterior 
paint or enamel you 
can find. Apply the 
recommended  under- 
coat. One finish coat 
is enough for the un- 
, derside, but I always 
. put three finish coats 
on the top and ends. 
You can paint top 
slats house-trim color. 

Drill mounting holes 
at an angle through 
the mounting member. 
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Olympic Stain color card and application folder to 


help me solve my paint problems. 


Name |, Fasteners should be 

coupon and we'll Address | long enough to enter 
send you a free the frame around the 
| window. On masonry 


folder that gives 
| you all the details. 


homes, install an- 
chors. Put caulking 
compound between 
the top of the awning 
and the siding. "B 


OLYMPIC STAIN A division of COMERCO, INC. 


Mail to: Olympic Stain, 1148 Leary Way N.W., Seattle, 
Washington 98107 
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How tobuild the people tire. 


The problem? Design a tough tire for a new world that has 
more driving for people to do, more curbs for people to run 
over, more people who are too busy to check their tires. 


Give it strong polyester body plies, full tread depth, ana 
s a concave molded tread. 


Put two armor belts of steel under the tread. Steel cords 
zs SO Strong a single cord will pull a car. Cords set so close 
together you ll need 805 feet for each tire. 


Or simply see your Firestone Dealer, Store, or service 
= Station. You'll find we've already built The People Tire 
and its ready for you. 


Were not saying its a tire you shouldnt take care of. We're 
saying that, with a little care, it will really take care of you. 
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Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 
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A scratch in your windshield? Often you 
can remove it by mixing an all-purpose 
cleanser with a liquid auto-paint restorer. 
Rub the mixture over the scratch with a 
soft cloth. The scratch should vanish. 


a hex nut near the handle. A wrench can 
then be applied to the screwdriver when 
vou encounter a hard-to-remove screw that 
requires extra leverage to loosen. 
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Keep your trunk lid snug against outsized objects to prevent denting or warp. This tie- 
down lets you adjust tension at the start and during the haul. Attach two 1" C clamps— 
one under the lid, the other inside the trunk rim—and loop a luggage strap between.r 
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A driver for seals and bearings can be 
made from pipe fittings: a reducer, cap. 
and a couple of short lengths of pipe. 
The tool assures that even pressure will 
be applied to the piece being driven in. 


T 


Wind whistle got you baffled? Check the 
air-cleaner housing. An air cleaner with 
the scoop turned toward the front can 
sometimes cause the noise. Turning the 
scoop toward the side solves the problemr 


Sunoco Spécial ‘takes all the worry and 
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confusion ouf of buying the right oil for your j 
car. You see, unócot pecial 10W-40 is really ~ 


four oils in One. 

It does 
40 motor @il. Suneco Special is one oil'you 
can use in both summer and wintercin fact, 
all year Found. Sunoco Special meets or 


f 


Si jhoco Special. T 


| 
; rj 


ll the work of a 10W, 20, 30 and 


fexceeds the warranty standards of all car 


manufacturers. 

What's more, it gives you extra protection 
against thickening or breaking down under 
heavy-load, high-speed driving conditions. So 
change to Sunoco Special and know you're 
getting the right oil for your car...the right 
oil for all seasons, all driving conditions. 


long mileage motor oil. 


Drive Your Nails with Air 
[Continued from page 113] 


staples, for easy loading and handling. 
One company (Spotnail) markets 
color-matched nails or brads that 
blend into wall paneling and trim. In 
this case, the finishing gun should be 
adjusted to drive the brads flush with 
the paneling. 

Roundhead nails are available with 
various points such as: diamond- for 
common or all-purpose use; side cut— 
for clinching jobs; or blunt—for use 
where serious splitting problems are 
encountered. Lengths of these nails 
will range from the small 3d (11/4") 
through the large 16d (315"). They 
come in common, box, cooler, ring- 
shank, screw-shank, and plywood 
types. These nails, too, can be pur- 
chased in various finishes such as 
plain and galvanized or cement- 
coated. 

And the staples? Like the round- 
ot head nails, they offer the builder a 
(EVE NG TOTEE AO ee choice of points, including divergent, 
For full details, send for full litera- chisel, and divergent-chisel. ‘There 

| 


Two ways to stop toilet noise. 


Leaks. Squeaks. Whines. Whistles. Ever 
try to live with the sounds of a leaky toilet 
ballcock? Some people do. 

They jiggle the handle. Bend the 
rod arm. Even string the ornery crit- 
ter up. 

Millions of homeowners, on the 
other hand, have installed the one 
hydraulic device that gives toilets 
the silent treatment once and for all. 


Fluidmaster. 
Fluidmaster works with the water pres- 
sure. Not against it. Shut-off is fast and pos- 


ture today. No strings attached. are many specialty finishes offered in 

Q POTERIS: the staple line, among them, bright 

- Anaheim, Calif. 92805 steel, galvanized steel, aluminum, 

bronze, monel, black oxide, tin-coated, 

and rosin-coated. The crown widths 

range from 14" to 1" and the lengths 
from 532" to 215". 

The question usually arises, “Will 
these staples really hold?" Yes, and 
much better than you think. Labora- 
tory tests show that a rosin-coated, 
16ga. staple with a 4%" crown 134" 
long had 94 percent of the shear 
strength of an 8d common nail and 
114 percent of a 6d common nail's 
strength, when a force was applied 
parallel to the crown of the staple. 

All these fasteners go in very easily 
(160 to 200 per minute) but pulling 
them out is another ball game! That’s 
when you start sweating. They 


If y you' re truly serious, We can show you how. 
Since 1955 we've trained thousands of men 
for high-paying careers as Heavy Diesel Equip- 


UPHOLSTERING AND DECORATING 


Make money even while you learn as 


you build attractive new furniture from THIS ACCREDITED 


kits supplied. These you can keep or sell 
to make money! We send you all tools and 
materials, fillings, fabrics, frames—show 
yeu step-by-step how to do custom up- 

olstering—gain skill quickly. Many thou- 
sands of men and women now enjoy 
secure tutures with Upholstering skills 
that bring TOP PROFITS, HIGH-PAY JOB 
OPPORTUNITIES, INDEPENDENCE— 
part-time or full- time! 


PAYS BIG MONEY 


ment Operators and Mechanics. We can train 
you! 

Men who know how to operate and maintain 
Dozers, Graders, Scrapers and Cranes have the 
skills that earn top wages—the same skills you 
can acquire. 

National School of Heavy Equipment trains 
operators in the driver's seat at the controls 
working on actual construction projects. And 
diesel mechanics also learn by working on real 
machinery. 

Accredited School . . . National is the na- 
tion's only strictly resident heavy equipment 
training school accredited by the National 
Association of Trade and Technical Schools, 
Washington, D.C. Veteran approved. Take the 


haven't invented a pneumatic tool to 
remove nails and staples—you still 
have to do that the old way, wield- 
ing the pry bar. 

How much do the nails cost? This 
varles according to the brand, type, 
size, coating, etc. Usually they'll cost 
two or three times the price you have 
been paying for a like fastener at the 
hardware store. That may seem high, 
but since nails are a minor item in 


construction—compared to labor— 
they're a bargain. 
How about the guns themselves? 


first step to a career of high wages. Write 
today for details on how you can qualify. 


NATIONAL SCHOOL 


| "As a housewife, | A "My wife learned 
enjoy added in- E. with me and helps 
M come. Was able to ^" considerably with 


earn approximately her sewing skill 
$250 before completing and talent for color and deco- 


E d | ating. Earned $75 ing.” Ph | 
NUN Mir. Saran Se, dv "richard Feet OF HEAVY EQUIPMENT, Dept. a-62 07° 704221552 | | "They will cost from a few dollars for 
SA REINA, 5L. Upea, HSUS : , 
er ee E de eit PO. Box 8529, Moores Chapel Road, Charlotte, c, | | the small staple guns to nearly $300 
Creative d 28208. | for the large nailing guns. But unless 
UPHOLSTERY & DECORATING SCHOOL | 


you're a builder your best bet is rental. 
The three-dollar-a-day figure I gave 


Please send me FREE illustrated school calalog and 


Little Falls, N.J. 07424 | | | 
a 7 complete information. | understand there's no obligation. 


Dept. 5111-042. | 
Rush me full information on success opportunities | 


| 

| 

| in upholstery. No obligation- -no salesman is to call. | . * , , 
m — earlier isn't uncommon. If you don't 
AREE RC oe Se CEN T TEMOR c RC E E Du re | i H | j| own a compressor, expect to pay an 
| Addend i E EE m | Puoi. | | extra five bucks or so a day to rent 
aio A NOUO Ld PR ; | DH one, Gs 
i SO heck here if eligible for Vet Benefits. — — wail BITE, NES s: STATE, re — IP CODE. = — | 138 POPULAR SCIENCE 
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The principle is 
Dental 


TRECE 


Start with an inquiring mind. Add a passion for making 
things work. Then combine these qualities with a love of 
machines and a craftsman's hands, and you've got a natural 
born mechanic. 

When the Air Force gets hold of a guy like that, they'll 
spend thousands of dollars to train him to be a master at 
his skill. And from automotive repair to computer mainte- 
nance, the skills the Air Force teaches can be as valuable 
out of the service as in it. 

What are you interested in? Whether you know for sure 
or not, you've got to be interested in what an Air Force 
skill can mean to your future. And right now, as a special 
incentive, your local Air Force recruiter has a selection of 
jobs that he can guarantee you before you enlist. You just 
make your choice, and the skill of your life is locked in 
your future. 

One more good reason to go Air Force is the recent pay 
raise that almost doubles your starting salary as an airman. 

For more information, mail in the coupon. Or, call 


Find yourself in the 


e same, 
is different. 


800-631-1972 toll free for the address of your nearest Air 
Force representative." 

Let the Air Force take your potential and make the most 
of it. 
"In New Jersey call 800-962-2803 


U.S. AIR FORCE RECRUITING SERVICE 
DIRECTORATE OF ADVERTISING (APV) 
RANDOLPH AIR FORCE BASE 

TEXAS 78148 


Name 


Address 
DEE 


ate of Bitth — uu 


| understand there is no obligation. 


rn 
Air Force. 


| 
| 
| 
| 
| 
| 
| High School _ 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Ole lb. ! 
People Size 
E SAW | 


| felle trees 


2 £t. thick \\ 


The Pony chain saw is big enough and 
rugged enough to do any man-size job. 
Trim trees. Cut brush. Saw firewood. 
Build furniture, too, And small enough 
to go anywhere. Instant fingertip starting. 
12" cutting blade. Full automatic oiling. 
Fully warranted. Its the must see saw. 
Small price. Big value. | 
Five other Lombard chain saws: from 
the “full size" 4.2 cubic-inch Comango, 
to the Super Lightning Anti-Vibe, the 
“pro-designed vibration-free power 
model. 
Trot or gallop over to your nearest 
Lombard dealer and put your brand on 
our Pony. 

"6 lb. 7 oz. 


without 
bar and chain 


SUPER 
LIGHTNING 
Anti-Vibe 


POWER EQUIPMENT |] 


4181 Rocky River Drive, 
Cleveland. Ohio 44135 E 
10436-38 LArcheveque Blvd., | 
Montreal, Quebec 


SHOP TALK 


By ROBERT P. STEVENSON 


New brochures and books for improving your home 


Masonite, always a source of ideas for home improvement, offers a | 


free 16-page brochure: "Living Ideas for Your World at Home." Send a 
postal to Masonite Home Service Bureau, Box B, Chicago 60690, ask- 
ing for brochure 7110. Also from Masonite: an eight-page brochure, 
"X-90 Sidings Beautify the American Scene." ... Information about 
painting (especially surface preparation), patching walls, cleaning 
brushes, removing wallpaper, repairing ceilings and floors, and cleaning 
the grout between bathroom tiles is contained in a 25-cent booklet avail- 
able from paint stores or the Savogran Co., Norwood, Mass. 02062. . . . 
Do you like early-American styling in your home? You can learn how 
to achieve it with moldings by sending a quarter to Western Wood. Dept. 
X. Box 25278, Portland, Ore. 97225 . . . What do you know about wood 
as a building material? You might learn more from a free booklet, 
"Some Little-Known Facts About Wood," available from American 
Wood Council, 1619 Massachusetts Ave., N.W., Washington, D.C. 20036. 


Tips on working with plastic plumbing pipe 


Take a look at the accompanying photos. One shows a 
setup for cutting plastic pipe off square if you don't have a 
miter box. The jig consists of two boards, the small one 
tacked across the other at 90 degrees. The straight edge of 
the larger board then provides a line-of-sight guide to a 
square cut as you press the pipe against the crosspiece. Use 
a fine-tooth saw. If it's a hacksaw, insert the blade to cut on 
the forward stroke and apply a little downward pressure. 
Scrape off burrs from the cut end. 

The tip comes from a do-it-yourself brochure on working 
with CPVC (chlorinated polyvinyl chloride) plastic pipe, 
available at most Sears stores or through the companv s cat- 
alog. Plastic pipe offers an easy way to add to home plumb- 
ing, if your local code permits its use. Better ask first. 

As the second photo suggests, you make watertight joints 
very easily—by applying plastic-pipe cement. First, use 
emery cloth or medium sandpaper to buff the pipe end that 
will slide into the connection. Apply cement with an artist's 
brush. Available adapters make it possible to tie plastic 
plumbing into existing copper or iron piping. The Sears 
brochure explains how. 


Those clever problem solvers—our readers 


When something needs doing in a better wav. I'll alwavs 
put my monev on the ingenious people who read POPULAR SCIENCE to 
come up with sensible suggestions. Some recent examples: 

When vou re laving bricks or blocks, David Cunningham of Blacks- 
burg. Va., suggests putting down bottle caps on each successive row to 
keep the rows even. Let them remain in the mortar... Joshua Hutch- 
ins' mother provided the solution when there was no room for him to 
keep his shinv new bike in the family's garage in El Granada, Calif. 
She sewed lead weights into the edges of a large plastic cover that Josh 
drapes over the bike outdoors ... To clean a barbecue grill. John C. 
Sommer of Saginaw, Mich.. puts it in a watertight plastic garbage-can 
liner along with a detergent solution, and lets it soak ... For cutting 
wedges of different tapers and lengths on his table saw, W. E. Tritz of 
Waukesha, Wis.. devised the gauge shown in the drawing below. Taper 
per foot is determined by the amount that Nail A projects from a wood 
block that has parallel sides. The taper 1s used by pressing the work- 
piece against the sharpened nails until the desired taper is obtained, 

! ! then sliding the gauge piece along 

Minim bras cie iy r ZO the saw fence as the cut is made 
|... Mark Goranson of Williston, 
Vt., suggests installing a slide-out 
bin in your glove compartment to 
make its contents more readily ac- 
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| Tere ca Rel in a great new 8-hp. 
~~ compact garden tractor and it's every 
—  hitasexciting as it sounds! 


The sports-car flair sta rts with a deluxe, 

| contour driver's seat. Slip into it. The 

— first thing you'll notice is all the knee- 

= room. You won't find a lot of handles 
and knobs poking at you, either. At your 
right hand is the one simple lever con- 
trolling forward, reverse, stopping. 
(Driving is really fun, just as it is.in a 
sports car!) 


Now step down, stand 
back and look at the 


EITHER t 


| Tv with FM - ound fr om fro nts eaker. 
Everyone who buysa | 
New Holland garden | 
tract or (any new 
model:8-hp.,12-hp,, | et 
14-hp.) between | —Q— | * Jis ll 
March 1 and April om i 


30,1972 will ri 
one or more of these | 
bonus gifts with his | 
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Just born: 
8-hp. of 
workpower 


ET Sate 


you ride out on your New Holland. 


So much for the outside. Happily, New 
Holland's beauty is more than skin- 
deep. The frame is in the “heavy-duty” 
class. Either the hydrostatic or the me- 
chanical transmission will give you 
peace of mind for many years. The en- 
gine is “counterbalanced” for smooth- 
er riding—and less strain on the whole 
machine. 

There's lots more you'll like, too. The 
mower connected to the front axle. (Re- 
sult: It follows the ground contour bet- 


.. OR ANY TWO 


e Ge eral 


ha 


- Barly Bird c Buy now and get a gift (or two)! 
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E 


New B8-hp. model 
shown with 36-inch 
mower, also avall- 
able with 42-inch front 
blade. Also available: 

12- and 14-hp. models 
‘ With a range of attachments. 
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However, the only way you'll Khen it all 
is tosee itat your New Holland dealer's. 
But be forewarned: Once you get your 
hands on this beauty, you won't want to 
settle for any other. 
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VALVES 
CLACKING? 


NEW IMPROVED. 


SLON 


ENGINE TREATMEN! 


AU Te 
! NOISY VALVES & LIFTE! 


m rr =, i 
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A BMOOTHEA RUN 
A STARTING & IMMEDI 


I-2E TATION EVEN IN 
RO WEATHER 


| MAY CAUSE EYE IRRITATION 
DANGER! Peit on FATAL IF MALONE 


Read Precautionary Label on Back 
NET ONE U. $. QUART 


RISLONE 
STOPS 
THE NOISE 
BY 
ELIMINATING 
THE CAUSE... 
Jest Drive it! 


FREE ce: some 


hints from a REAL engine 
expert, Smokey Yunick. 


stamped envelope and we 
will send 32-page booklet. 


\ mow 


Waupun, Wisconsin 53963 
In Canada: Canadian Shaler 
Products Co., Toronto 9, Ontario 
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Send large, self-addressed, 
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Gravity provides water pressure for "tower." 


Container collapses to roof as it empties. 


Put a Water Tower on Your RV 


Does your RV have a separate fau- 
cet for a campsite hookup? It does? 
What happens at campgrounds that 
don’t have water outlets? You use the 
hand pump. But for less than six 
bucks. you can have running water 
from a "water tower" that sets up or 
knocks down in two minutes. All you 
need is a five-gallon collapsible plastic 
container, a short length of hose, a 
clamp, and some fittings. 

The water container must be the 
collapsible type—a rigid one won't 
work. Most hardware stores have the 
other items you'll need, A 6' length 
of washing-machine hose without a 
coupling at one end will do the trick. 
Make sure the noncoupled end will fit 
over the spout of the water container 
—5& inside diameter should do it. 
Use an adjustable clamp to keep the 
hose on the spout. 

Two fittings are needed. To connect 
the other end of the hose to the hook- 
up coupling, you'll need a gooseneck 
and a 1" nipple to join gooseneck and 
hose. Because hose couplings and 34” 
pipe threads aren't the same size, put 
an extra rubber washer at each end 
of the nipple to prevent leaks. If you 
use 6' of the male end of a garden hose 
instead of washing-machine hose, you 
won't need a nipple. 

Attach the hose to the water con- 
tainer and close the container's spigot 
before you put it on the roof. You can 
leave the hose permanently connected 
to the container spout. With the con- 
tainer on the roof, connect the other 
end to the RV hookup. Let some wa- 
ter flow from the hose to prime the 
system. Inspect for leaks, and you're 
set. If winds are strong, refill when 
you get down to one gallon to add 
weight.—Walter S. Andariese 


FF 


Here's all you need: the container, hose, 
clamp, gooseneck, nipple. Just add water. 
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FAUCET 


FAUCET LEVEL 
HOSE COUPLING 


NIPPLE 

GOOSENECK 
INTERNAL HOOKUP COUPLING 
PLUMBING 
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Looks, ride, and 
roominess increased Do 


doe 


pickup sales 60%. 


gir ri 
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1972 Custom Sweptline. 


Join the stampede. 


To keep the sales momentum going, your Dodge 


Dealer can offer you a FREE automatic transmission. 
This offer is good on any specially equipped D100 V8 
Sweptline pickup with a 131-inch wheelbase. 

How about that for a deal ? And the nice part about 
it is the fact you'd probably buy the equipment in the 
special package anyway. 


Heres what the package includes: 


Bumper guards, front e Bright bumper, rear e Bright 
hubcaps e Two-tone paint e Bright drip rail moulding 
e Side Moulding Package e Sliding rear window e 
Tinted glass, all windows e Dual bright 5" x 7" outside 


WHO GIVES YOU TOUGHNESS THAT'S JUST YOUR STYLE? 


DODGE. DEPEND ON IT. 


Now were offering : ait 
automatic transmission. 


a= 


CREE: 


= 
a= 


= 


CHRYSLER 
DX) 


MOTORS CORPORATION 


james mon 


rearview mirrors e Electronic Ignition System e Full- 
depth foam seat cushion e H78-15-B (4PR) white side- 
wall tires e Power drum brakes e Dual horns. 


Electronic Ignition System-a pickup 
exclusive from Dodge. 


Included in this special package is the new, virtually 
maintenance-free Electronic Ignition System. This sys- 
tem gives 35 percent more voltage to each spark plug, 
which gives you more dependable starting. Tune-up 
costs are reduced because there are no points to wear 
out and no condenser to replace. The elimination of 
points and condenser also removes two of the major 
causes of engine misfiring. 

*Based on Dodge pickup sales from Nov. 1 to Dec. 31, 1971. 


Dodge 


Dodge Trucks 
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Scrap veneer sheet, with pattern traced on it 
and cut out, serves as template for cutting 
veneer pieces that make up picture. 
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refinements can be added at the end. 


“Masterpiece” pattern at left has more details than sim- 
plified pattern (right). Additional details, shadings, and 


al 


PERSONAL-USE REPORT: New Veneer Kits Make Marquetry Easy 


Marquetry, the centuries-old art of 
inlaying wood veneers, has gone mod- 
ern. Two things are new: First, the 
veneer is thinner—'4o" instead of 14s" 
—so you can easily cut it with a sharp 
hobby knife. Second, the kits include 
two design-tracing patterns—a simpli- 
fied pattern and a more complex 
"masterpiece" pattern. 

Here's how you do it. Starting with 
the sky, you hinge-tape the pattern 
over a picture-sized sheet of “waste” 


veneer and, element by element, trace 
the major parts of the picture. Care- 
fully following the traced outline, cut 
an opening or “window” in the waste 
veneer. Next, temporarily tape the 
proper veneer under the opening and 
cut around the contour, using the 
opening as a template. The piece will 
fit exactly. Tape it into the opening 
from the front side (all tracing and 
cutting is done from the back side— 
patterns are reversed). Continue 


tracing and cutting until the picture 
parts are in. Details can be added by 
cutting additional windows. Degree of 
artistry is up to you. 

Finally, you trim the edges, apply 
the border, glue the picture to the 
backing board, sand, fill, and coat it. 

Prices are $5.95 to $9.95. Thirty- 
five different inlaid wood picture kits 
are available from A. Constantine & 
Sons, 2050 Eastchester Rd., Bronx, 
N.Y. 10461—Phil McCafferty 


| ‘‘’Locksmithing Institute is a 
fina school with an efficient 


and effective method of teach- 
ing the beginner not only the 
basis of locksmithing but also 


the finer points.'' 
Raymond Gapinski 
East Gary, Ind. 


‘‘Qualified me for position of 
| locksmith at a State College. 
Received full cooperation 
from the Institute's staff." 


; Richard Hiddleson 


West Chester, Pa. 

. . . and Solve ALL Your “FUTURE” Problems 
No question about it... with Locksmithing skill YOU'LL 
HAVE IT MADE! You'll do light, clean, always-fascinating 
work in this fascinating security profession that urgently 
needs YOU — where your choice of steady, high-pay job 
opportunities, or a big-profit spare-time or full-time 
business of your own is virtually unlimited. As a Lock- 
smith you have your own “built in" pension plan. You 
go on enjoying the work as long as vou like, knowing 
that layoffs, automation, slack times, minor disabilities, 
forced retirement can't affect your ability to EARN 
MORE and LIVE BETTER in good times and bad. 
Locksmithing is SO EASY TO LEARN — Enables You to 
EARN Extra Money RIGHT FROM THE START! The bet- 
ter, more secure future you want can be yours FAST as 
ERNSNEEESBIZIBSENESESSENNEHNESEESSSENESESSEEH 
LOCKSMITHING INSTITUTE, Dept. 1111-042 
Little Falls, New Jersey 07424 


Please send FREE Illustrated Book—"Your Big Oppor- 
tunities in Locksmithing," complete Equipment folder 
and sample lesson pages, FREE of all obligation, (no 
salesman will call). 


Name 


Address 


ESAE ue 
O Check here if eligible for veteran benefits 
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(Please Print) 


what if i'm laid 
wil automation 
Am | too old to € 
Can I learn a new skill? 
Will my job ever pay more? 


A SKILLED LOCKSMITH! 


off? gr" 
take my job: 


hange jobs? 


a Locksmith, regardless of age, education, previous ex- 
perience, minor physical handicaps. Fun and earnings 
begin AT ONCE as you learn quickly, easily to CASH IN 
on all kinds of locksmithing jobs. As little as one hour a 
week at home working on all kinds of lock and key 
problems under the guidance of experts brings quick 
mastery—a quick lifetime solution to ALL your "'future'' 
problems. All locks, keys, parts, picks, special tools and 
equipment as well as complete fully-illustrated lessons 
supplied with course. 


FREE Illustrated Book, FREE Sample Lesson Pages Give 
Exciting Facts. Find out how being a skilled Locksmith 
can put a quick end to your worries. Locksmithing In- 
stitute graduates now earning more, enjoying life every- 
where. You can, too. Send coupon TODAY for illustrated 
book and sample lesson pages without cost or obliga- 
tion. No salesman will call. 


LOCKSMITHING INSTITUTE 


Division of Technical Home Study Schools 
Little Falls, N. J. 07424 
Licensed by N.J. State Dept. of Education; Accredited Member, 
National Home Study Council, State Approved Diploma, 
Approved for Veterans. 


Everything 

necessary: COLON 
KEY MACHINE F È 
locks, picks, -7 


| tools—supplied 
with course. 
State Approved Diploma 


l 


YOU LEARN 


ALL ABOUT ` 

e KEY MAKING 

® MASTER KEY SYSTEMS 
e LOCK REPAIR 

€ PICKING LOCKS 

e TUMBLER CHANGE 


| € CAR LOCKS 
| eSAFES 


e VAULTS 
e SECURITY 
SYSTEMS | 


real careers De 


Join the high-paid technicians 
who got their start through 
NTS Home Training 

Build a new and successful career with a leading industrial ^ 
company. NTS graduates have been employed by Burroughs, Sears, 
Carrier, Ford, and many others — and these men started at home. 

NTS turns your home into your own private classroom- 
workshop. See your skills and confidence grow as you train at 
home on professional equipment we send you. Tools, test 
equipment, lessons and manuals are all included in your tuition, 
yours to keep. You test what you learn as you learn it on the 
same kind of equipment technicians use. You learn at your own 
pace, keep your own schedule, save precious time. 

For the successful career you want, begin at home with NTS. 
Check coupon for the course that interests you, and we'll j 
rush you a free color catalog. No obligation; no salesman will call. fi 
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| Air-Conditioning, 


| Electronics Division 


SOLID-STATE Cash in on the growing fields of Refrigeration, 
COLOR TV. Color TV & Radio Servicing, Com- Heating Division 
PICTURE | puter Electronics, Electronic Com- | As an NTS master technician, 


you'll install and maintain today's 
complex air-conditioning, refrig- 
eration, and heating systems. 
Earn high wages with a service 
company, or go into business for 
yourself! Receive tools, tester, 
gauges, and instruments, includ- 
ed in your tuition. Check coupon 
| now for new, free color catalog. 


| munications or Industrial & Auto- 
mation Electronics. Each course 
includes valuable kits such as 
new Solid-State Color TV, NTS 
Compu-Trainer, Transceiver, Os- 
cilloscope, and more. Check cou- 
pon today for new, free color 
catalog! 


Home Appliance 
Division 

Start earning extra money even 
before you finish the course! 
Open your own shop, or join a 
first-class company. Service 
ranges, washing machines, dry- 
ers, home air-conditioners, and 
other major and small appliances. 
"Project Method" features exclu- 
sive Circuit Trainer, Appliance 
Tester, and tools. Check coupon 
for free color catalog! 


CHECK NATIONALE =} SCHOOLS 


Mechanics Division 
America’s largest industry pays 
| top money for top skills — and 

NTS parer you fast! Profes- 

sional diagnostic test equipment 
| and 109-piece Tool Set included 

in your tuition. Plus bonus “hot 
shop" lessons. Four big automo- 
tive fields to choose from. Check 
coupon for new, free color cata- 
log, receive complete details. 


High School at Home 
NTS offers accredited High School | 
programs. Take only subjects you | 
need. Study at your own pace. Every- ONLY! 
thing included at one low tuition. 
Check special box in coupon for full 


— ze 


4000 So. Figueroa St., Los iaia Calif. 90037 


Please rush FREE CATALOG and SAMPLE LESSON for course checked below. No obligation. No salesman will call. 
Electronics Division 


information and free catalog. 
| ——á€ i C Master Course in Color TV Servicing C Master Course in Electronic Communications 

Classroom Training E (7 Color TV Servicing (for Advanced Technicians) (] Master Course in Electronic Technology 
at Los Anaeles [ ] Master Course in B&W TV & Radio Servicing {| Industrial Electronics 

g | z Fee Lie, TV È Radio Servicing El computer FIC OUS 
You can take classroom training at C License Course asic Electronics | 
Los Angeles in sunny Southern Cali- i Trin MINO i ie i el 
fornia. NTS occupies a city block with Air Conditioning/Refrigeration/ Heating Division 

È [] Master Course in Air Conditioning, [] Air Conditioning & Heating 
“ond OO E n DOING facil Refrigeration & Heating [ ] Refrigeration 
ind jii Mechanics Division 


APPROVED FOR VETERANS 


Accredited Member: National Association of 


O Master Course in Auto, Truck & Diesel Mechanics C] Truck, Heavy Duty & Diesel Mechanics 
[] Automotive Mechanics [ ] Engine Tune-up & Electricity 


His gue EPERIMCMM Schools; National Home Home Appliance Division 
^ via sg] Home Appliance Master Technician's Course [ ] Home Appliances Servicing 

SEND FOR - Emm. [ ] Handyman Appliance Repair 

FREE CATALOG TTE uU o High School Department [_) High School at Home 

& SAMPLE LESSON oe 

EC Iu p * / | ress : = = 
NATIONAL EE? SCHOOLS | FI um Em = [ 
Lisiera Seve Tons °/  [] Check here if interested in veteran training under new G.I. Bill. 
.4000 So. Figueroa St., Los Angeles, C Check if interested ONLY in classroom training at Los Angeles. Dept. 202-042 
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Calif. 90037 


How 

to Work 
with 

Green Wood 


Treat it right and it cuts, 
carves, and shapes like no 
wood you've ever worked 


By KAREN LEE MAGNUSON 


Ever wish you could hack a nice burl 
or crotch out of a green log and turn it 
into a fine shop project without the 
usual problems of shrinkage and 
cracking you run into? 

You can—if you know how to treat 
the wood. The secret is soaking in a 
water solution of polyethylene glycol 
1000 (PEG). PEG is a waxlike chem- 
ical closely related to antifreeze. Dur- 
ing the soak it penetrates the green 
wood and locks into the fibers. Later, 
when you dry the wood, the PEG re- 
mains in the fibers, preventing shrink- 
age and consequent cracking. 

Researchers at the Forest Products 
Laboratory in Madison, Wisc., have 
found it reduces shrinkage to less than 
the thermal expansion of many plas- 
ties. So even those notoriously un- 
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Origin of a beautiful hunk of wood, 
maple burl. Soaked in PEG, highly irregular 
burls can be dried without cracks. 
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Turned from green wood, these PEG-treated bowls are crack-free. Finish is Danish Oil. 


stable—but beautifully-figured—burls, 
butts, and crotches can be preserved 
without a crack. 

How to use it. First, dissolve the 
PEG in hot water. Don't heat PEG 


FI 
S 
L] 
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Ir projects before 
soaking in vat to remove excess wood and 
shorten treatment times. 


Rough-cut or -turn you 


directly—it may catch fire. Normal di- 
lutions are one to one, or one to two. 
It's easiest to store the solutions in 
glass or plastic soaking containers. 
Don't use metal—it can discolor the 
wood during a soak. Plastic garbage 
cans work well for large projects. To 
prevent mold and fungus growths, add 
borax to the mixture. A one or two 
percent concentration does the trick. 
Soaking times vary with the size 
and species of the wood, the tempera- 
ture and concentration of the solution. 
The table at the end of this article 
shows typical times for walnut. With 
softer, more porous woods, you can get 
by with about half the soaking time. 
For thorough, even penetration, use 
weights (not metal) to hold the wood 
down into the solution. Support indi- 
vidual blocks on thin strips of wood to 

allow the PEG to circulate freely. 
The treatment does little good on 
wood that’s dry or partially dry. 
Blocks to be treated should be cut 
green. Then keep them in clean water 

until you're ready for processing. 
After the soak, the wood must be 
dried. Air drying works, but takes a 
long time. A homemade kiln—a vented 
[Continued] 
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change their own 


We figure you power buffs have lots of 
interests and lots of equipment to go with them. 
So NGK builds a plug for practically every inter- 
nal combustion engine made. 

Also, being mechanically hip, you 
appreciate quality and efficiency. So we build 
the most efficient, toughest plug we can. The 
kind you'd want to put in your own car, bike, 
outboard, buggy...whatever. 

But all our plugs — and ittakes the com- 
pany computer to keep track of them —have 
one thing in common: a never-say-die "Heart 
of Copper”. 

Used in place of ordinary iron cores, 
this highly conductive copper core delivers 
maximum performance under all conditions. 


It dissipates heat fast, cuts down plug damag- 
ing hot spots and piston-popping pre-ignition. 
A long-nosed insulator holds just the right 
amount of heat to reduce tip fouling. In hot 
engines or cold, under easy or hard use, NGK's 
fire on time, every time. 

If you're a motorcycle owner, you prob- 
ably know all about NGK performance. You 
sports car types do, too. But NGK's work just 
as great in utility and recreational vehicles. 
And they'll fire-up your hairy V-8 as quick as 
your one-lunger saw. 

Take our tip. Screw'in a set of “Heart 
of Copper" NGK's. They're a change for the 
better. 

NGK, the long life, hi-performance plug. 


NGK SPARK PLUGS (U.S.A.), INC., 12511 Beatrice St., Los Angeles, California 90066 
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| Staple Sizes — 
| 1/4" to 9/16" /^ » 


including 
Ceiltile. 
Lumber & Building Supply 


Stationery, Variety and 
other retail outlets. 


THE 

WORLDS LARGEST 
LINE OF MINERAL ae 
& METAL DETECTORS 


Goldmaster 66 TR 
$269.50 


PRICES START AT 69.50 AND UP 


FOR FREE COLOR CATALOG WHITE TO 
WHITE'S ELECTRONICS 


RM = ṣii 0 PLEASANT VALLEY ROAD SWEET HOME OREGUN ane 


| crazy about 
baseball? 


then read baseball digest 


Each issue 100 pages. player 

profiles, action photos, rosters, 

schedules, etc. Send $1.00 for next 
| t issues. ($2.00 on newsstands) 


LEARN 


MEAT CUTTING 


Train quis ‘Aly in o short weeks ut T: ae e 
ro o o s na ue Ww curi 
meat e par, Iu im 


HAVE ^ 


A PüorFrAnt ET 
LÁ IUR UWA payment "-— iv adl 
t Diplo ti. d b elo. TInmousi "mpm 
I at p seri audet: (har de iih YE ANI 
"ui ID ior bir new dliunstrated Nor 
Lal Ni i ahli ation. G npros 
Va RPM SATION SCHOOL OF MEAT CUTTING 
ent ^^ . Ti Hei lo. “Oo EHI! 


TECHNICAL EXCELLENCE 
IN ELECTRONICS. 


On our mall, friendly campus the emphasis is on Living as well 
[t] ipn Extra-currieu ar social activities, student clubs, a 
atuden { operated rad station, student government, nre dormi» 
Very ad a n Mp provino © wore an pour 

or Degree in eri 


to prepare for tomorrow 
ina | Electronics. B.S. obtainable. O.1. approved. 


VALPARAISO TECHNICAL INSTITUTE li 


Dept. PE, Yellowstone Tus Valparsise, — 46383 


Repair ang 


. SWISS OR AMERICAN 


Cuique, modern Sweazey System starts yo 
making repairs right away. Develops skin 
step hy step at in spare time. 


at home 
| Diploma awarded. Free sample lesson, No 
| obligation. 


| CHICAGO SCHOOL OF WATCHMAKING 
Dept. 442 Fox River Grove, io 60021 


HELP DRAW OUT 


BOILS 


Boils look unsightly and feel even worse. 
Soothing BOIL-EASE helps make discomfort 
and pain disappear fast. Protects against infec- 
tion as it helps reduce swelling. Proven med- 
ication, used by thousands, helps get rid of 
ugly boils so you look better and feel better. 


BOIL EASE 
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How to Work with Green Wood 
[Continued] 


PEG-treated to intensify grain, this log sec- 
tion was bleached with dilute oxalic acid 
before finishing to enhance the color and 
bring out sap-heartwood contrast. 


A homemade kiln made from scrap lumber 
uses light bulbs for heat (dehumidifier op- 
tional), and can cut after-soak drying time. 


Solution concentration 
and temperature 


30 percent @ 70 degrees 
50 percent @ 70 degrees 
30 percent @ 140 degrees 
50 percent @ 140 degrees 


TYPICAL TREATMENT TIMES FOR WALNUT 


Disks up to 9 inches 
in diameter and 1 to 
11/5 inches thick 


Like a slab of polished marble, this 38-in 
cross section from a 784-year-old redwo: 
dried plane and flaw-free after it w 
soaked in PEG and water. | 


wooden box warmed with a few lig! 
bulbs—speeds drying. 

Working and finishing. PEG-treate 
wood is nice to work with. Ike Wyn 
mer, owner of a custom gunstock cor 
pany, says it “cuts, carves, and shap: 
better than any wood I have worke 
with in my 20 years of stock making 
Gluing the wood is no problem, eithe 
White glues—Elmer's for instance 
and hot-setting phenolics make tl 
strongest joints. 

Before finishing, the Forest P 
ucts Lab recommends you smooth a 
surfaces with a jointer or coarse sani 
paper. Then sponge the wood wi! 
warm water and sand twice with we 
or-dry paper. First use 220 grit, the 
320 or 400. Finishing is a little trick 
PEG won't take all normal finishe 
and may bleed through some in vei 
humid weather. The two most su 
cessful are polyurethane varnish for 
shiny, built-up finish, or a penetratir 
oil—Forest Products Lab recommen 
Watco Danish Oil—for a natural te 
tured look. 

Finishes dry slowly over PEG, 
you may have to allow a day or mo 
between coats if you use varnish. Da 
ish Oil requires just one coat. 

Where to get PEG. You can order 
from Union Carbide Corp., Chemica 
and Plastics, 270 Park Ave., Ne 


York, N.Y. 10017. Minimum order 
a gallon; price is about $8.15 a gallo 
plus shipping. [i 


Suggested soak for: 
Disks over 9 inches 
in diameter and 2 to 
3 inches thick 


20 days 60 days 
15 days 45 days 
7 days 30 days 
3 days 14 days 
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he's a whiz. 


so good ?" 


Whatever practical skills you've been want- 


ing to develop, Audel has 
step-by-step Guides to help 


you all the professional tricks of the trade 
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comprehensive, 
you. They show 


E al 
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in clearly diagrammed and illustrated “how- 
to” steps. They can save for you, over and 
over. Here are four of Audel's many fields... 


CARPENTERS AND 
BUILDERS LIBRARY 


1612 pages of the latest in- 
formation on modern con- 
struction in four volumes. 
They cover every phase of 
carpentry from foundations 
to finishing with easy-to- 
grasp, step-by-step instruc- 
tions... all illustrated with 
thousands of diagrams, 
charts and photos. No. 23169 


MASONS AND 
BUILDERS LIBRARY 


Two illustrated volumes on 
the science of masonry and 
bricklaying. Packed with 
how-to information and direc- 
tions, rules, processes, defi- 
nitions, formulas, diagrams, 
tables, estimating. A com- 
plete and authentic trade ref- 
erence library. 752 pages. No. 
23185 — 2 Volumes — $11.25 


PLUMBERS AND 
PIPEFITTERS LIBRARY 


A valuable 3-volume guide to 
the principles, methods and 


short cuts of modern plumb- 


ing. Tools, fittings, fixtures, 
installation, drainage, weld- 
ing and much more are all 
covered in these fully illus- 
trated, easy to understand 
volumes. No. 23155 — 3 Vol- 
umes — $12.50 


MACHINISTS LIBRARY 


Three books covering the en- 
tire field—1216 profusely il- 
lustrated pages on practical 
fundamentals of basic ma- 
chine shop operations, setup 
and operation of spot ma- 
chines, down-to-earth data 
on toolmaking procedures, 
layouts, jigs and fixtures, etc. 
...8&qually valuable for be- 
ginners and experienced 
men alike. No. 23174—3 Vol- 


I E E M — 


—4 Volumes—$18.50 umes—$16.95 


SEND NO MONEY--10-day FREE EXAMINATION 
so42 | 
[] 23169 | 


MONEY BACK 
GUARANTEE 


: Theodore Audel & Co.— Self Improvement Publishers since 1879 
4300 West 62nd Street, Indianapolis, Indiana 46268 


Please mail me for 10 day's FREE EXAMINATION the books | have checkedat 
right. | agree to mail $3 in 10 days for each set ordered and to further mail | | 


Send no money! We'll send you any | 
Audel Guides for 10-day FREE EXAM- | 
INATION. If you keep them, you may 14 of the purchase price 30 days later, with balance plus shipping costs to 
use our easy payment plan. If not | be mailed within another 30 days. | may return the books for refund if not | LJ 23185 | 
completely satisfied, return them for completely satisfied. 
refund. | Save shipping costs. Check here [ ] if you enclose full payment (plus sales 

| tax, if any). We will pay postage charges. You have same return privilege. | [] 23155 i 
| 


i], ——————————————— "— | 


THEODORE AUDEL & CO. [] 23174 | 
Division of 


CQ Howard W. Sams & Co., Inc. 


Indianapolis, Indiana 46268 


Address 
| city... A State. — Zip — | 
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No-Chassis 
Vehicles 

Go Plastic 
Fiberglass and foam take the 


place of steel to cut weight 
and production costs 


By DAVID SCOTT / PS European Editor 


They were made in Germany—a pair 
of plastic trucks with no frames. 
Little toys from the workshop of 
Black Forest elves? Not at all. These 
are full-size prototypes from the en- 
gineering labs of Germany’s largest 
areospace group. 

I went to Messerschmitt-Bolkow- 
Blohm’s testing area in Bavaria to 
take a look at these trucks. I was 
especially interested in their plastic- 
sandwich construction. Plastic sand- 
wiching for car or truck bodies is a 
combination of advanced chemical 
and forming techniques that can pro- 
duce a unit so strong it can support 
itself—without a trace of reinforcing 
metal. 

Here’s how it works: Two thin out- 
er skins of fiberglass are premolded to 
shape and sealed along the edges, then 
filled with liquefied polyurethane in- 
jected into the hollow space. This 
expands into a hard foam core. The 
result is a rigid structure that easily 
beats steel on weight and ease of re- 
pair when damaged. It has a long 
corrosion-free life and can be readily 
formed to meet any styling or instal- 
lation need. 

It is also uniquely adaptable for 
electric vehicles, as MBB’s one-tonner 
demonstrates. Suitable for a truck, 
van, or small bus, this has a flat load 
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Foam-filled fiberglass 
sandwich of amphib- 
ious body varies in 
thickness according 
to local load 


rough (right), the light 


formance. 
from BMW engine. 


decorar FF: - " 
ta id È sub = =" a 


i. 


Author drives the electric and finds its ac- 
celeration silky smooth and braking superb. 
Vehicle can be adapted to a truck or small 


platform only two feet off the ground. 

The motor—a 44-kilowatt, 60-hp 
unit—is housed in a central channel, 
together with contactors and control 
equipment. These longitudinal de- 
pressions act like ribs or corrugations 
to Increase chassis stiffness. 

The really clever bit is the high- 
current wiring. The copper strips 
connecting batteries, contactors, and 
motor are integrated in the plastic as- 
sembly. These eliminate external 
cables, and insulation is good for 
3,000 volts, if necessary. 

MBB's 16-foot-long electro/trans- 
porter is heavy—close to 314 tons, of 
which the lead-acid batteries account 
for nearly one ton. Still it has a 45- 
mph top speed, accelerates from zero 
to 30 mph in 12 seconds, and has a 
range of 60 miles. 

But the company isn't aiming at 
battery-powered capability. It aims 
to show what can be done with fiber- 
glass in sandwich construction. It 
sees the stressed-plastic monocoque 
body as a winner for auto manufac- 
turers in small production volumes 
(up to 10,000 units a year). In these 
cases, tooling costs would be one- 
tenth that for steel. 

Cross-country amphibian. This is a 
very different variation on the same 
theme. Here there's a flotation body 


re- $ ae 
quirements. Entire | "Malen 
body weighs just 430 $ 

pounds. At work in the | 1 


weight pays off in per- @ 
Power is f 


Amphibian floats high, 
even with four aboard. 
Marine propeller drives 
the truck in water, can 
be angled by a tiller 


for steering control. 


bus, depending on body fitted to plastic 
body pan. Batteries live in box-like wells 
molded into floor between the axles. 


that combines rigidity and light 
weight with buoyancy, and accounts 
for only 430 pounds of the 3,500- 
pound curb weight. The engine, 
transmission, fixed differentials, and 
steering gear are inside the hull, mak- 
ing waterproofing unnecessary. 
Wheels, independently sprung on 
coils, are linked to the body at plates 


bolted to the sides of the molde « 
wells housing the front and ree p 
diffs. Swinging half-shafts are sealec y 
by rubber bellows where they passp 


through the fiberglass walls, and these 
are the only mechanical parts that 
get wet when the car goes nautical. 

Plastics shine in the wiring system 
of this vehicle, too. Inch-diameter 
tubes integrated in the body house 
the main harness, which is threaded 
through these conduits. The dash- 
board assembly (which has a molded- 
in washer bottle!) connects to the 
harness by four cables with multipin 
plugs fitting in terminal sockets on 
the adjacent body wall. 

The 13-foot-long go-anywhere car 
has a top speed of 60 mph, and can 
climb 60-percent gradients, MBB 
claims. The German Ministry of De- 
fense contributed to its development, 
but the machine is also seen as a nat- 
ural for forestry, farm, and other 
cross-country work. Gs: 


There's been a change in Power City. 


Noyes Rogers, lawyer and whether it's taxes, or the price and they're fine. So far. You 
recent candidate for the of eggs. boys can quote me on that." 
Nebraska state legislature, “Now I’ve always felt that DEPENDABLE 
grew up in Columbus. Fords are a good car for the B ^ua: 

"This is farm country... money. And my 71 Ford LTD | CHAM PION 
great farm country. People like is no exception. o m 
to know just what they're *Pve now had Champions in 
getting for their money... the car for a good many miles... 


6 million Ford owners have switched to Champion Spark Plugs. 
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NEW MARINER ELECTRIC 


BOAT WINCH 


SAVE $50 
Value $750 


Now Only 


389. 50 


Now, you can af- 
ford the conven- 
ience of electric 


winching. Handles (= 
up to 2,100 lbs, line pull. Use with 12 V. battery. 
Feature for feature, Mariner is electric boat winching's 
finest. Money back quarantee, 

SEIBERT, INC. DE 24 E., Chenoa, Illinois A 


Career in 


Career training at home the new easy 
way with RCA Institutes. Lab work with 
first lesson. Easy payment plans. 

Send for free &4-page book. 


RCA institutes, Dept. 700-204-0 
320 W. 31 5t., N. Y., N. Y. 10001 


re D RR es 


ti 


United Way 


“Your Fair Share" 


eeThe practical section on 
the car—how the engine 
functions, the transmission, 
power steering and brakes— 
is worth the price all by 


itself. 99 Publishers” Weekly 


And that's just 
the beginning! 
THE HOW AND 
WHY OF ME- 
CHANICAL 
MOVEMENTS 
takes you on a 
fascinating tour of 
the whole world of 
machines and me- 
chanics, emphasiz- 
ing the machines 
of today and to- | 
morrow. Yes, whether it's your car's 
transmission, a sabre saw, or turbo jet 
engines, this book tells (and shows 
with nearly 300 illustrations!) exactly 
how it works. 

Send $7.95 for your copy of this 
brilliant picture-and-text adventure 
into, the world of mechanics today! If 
you're not delighted with THE HOW 
AND WHY OF MECHANICAL 
MOVEMENTS, you may return it 
within 10 days for a full refund. 


Popular Science / Outdoor Life Books 


Dept. P472, P.O. Box 226, Manhasset, N.Y. 11030 
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OMC's Jet Kicks Off 
[Continued from page 81] 


up on plane at lower rpm. In one 
test, a pump with different blades 
dropped off plane at about 3,200- 
3,400 rpm, but the YJ kept the same 
boat on the plane at only 2,800 rpm. 

One problem with jet drives has 
been the tendency to spin out at high 
speed, particularly if mounted on a 
boat with very little keel. To solve 
this problem, Jacuzzi has designed its 
jet units with a rudder out back un- 
der the jet discharge spout (see pho- 
tos). In addition, the water intake 
forward on the boat's bottom was fit- 
ted with small twin keels. 

Tests spared nothing. When I shoved 
the throttle forward, the engine with 
Corvette cam moved to high rpm al- 
most at once. The action is very dif- 
ferent compared to an engine rigged 
to a conventional propeller. 

We tried every maneuver in the 
jet driver's book. First, long straight 
runs at high speed. The pump really 
likes it. Then a series of drag-strip- 
type takeoffs from a standing start: 
The jet digs in and sends you off with 
satisfying promptness. 

You can have instant reverse. Even 
when running at speed (see photo) 
this is possible—because the impeller 
pump keeps going in the same direc- 
tion. All that happens is that the gate 
drops down over the water discharge, 
deflecting it down and forward. 

The boat and the jet unit displayed 
a great deal of integrity in high- 
speed turns of all kinds. Throttling 
down to a near idle, she still showed 
unusual response to the helm for a 
jet-driven rig. The small keels on 
either side of the water intake, and the 
rudder on the discharge unit did their 
jobs. 

' The OMC's impeller blades proved 
highly resistant to damage from the 
grit, sand, and small pebbles we 
ripped through when jumping a grav- 
el bar repeatedly. She digested all 
with no signs of bad effects. 

Of course, any jet can be clogged 
with marine vegetation, When this 
happens, the OMC jet has a handy 
access cap ready. It is secured by two 
bolts, and a tough steel bridging bar 
that serves a dual purpose: All you 
do is to pull two pins, and presto!— 
you have a wrench to disengage the 
bolts and remove the access plate. 
Then—with the engine off and the 
key in your pocket— you can reach in 
and clean off any accumulation. 

One final maneuver: to back the 
jet-fired Cobra into a narrow stall 
under the slings. She backed in like 
a lady. The reversing flow of the jet 
pump gave us good speed control at 
idle and plenty of maneuverability 
to back in without touching. ^E 


Bicycle Camping 
[Continued from page 97] 


fun than the strait-jacket solitud 
mummy-type sleeping bag, and 
the extra weight in most cases. ~ 

A rectangular bag is easier to a 
to changing temperatures, too. Z| 
partway open if you get too ho 
open it all the way and use it li 
quilt if you need still more coo 
Most mummy bags won't let yo 
this. 

Once you decide which type 
want, look through your camping 
alogs and pick a bag with a tem 
ture range that will suit your cam 
area. 

Good buys: AYH sells some 
basic down bags, adequate for sum 
camping, at around $40. Eddie B 
(Box 3700, Seattle, Wash. 98 
carries a fine four-way Ultralight 
$43.50. 

Mattresses? Choose between 
and foam. I like an air mattress. 
more compact, and it's fun for s 
ming. To save on weight, get a 
length. 

For the inner man. You can 
along without a stove for cooking, 
the best weigh little, and save wor 
the end of a day when you're ti 
Standard is the little brass Svea s 
made in Sweden. It burns whi 
leaded gas—fill up at any gas sta 
on your route—and runs about 45 n 
utes on a filling. 

You can buy it with a cup-size | 
that serves as a cover for travel ( ab: 
$12). The single pot is all you'll n 
for freeze-dried cooking (more on t 
in a minute) but you can also ge 
with a set of neat little nesting ut 
sils, too, for $18.50 from Bean’s. 
any case, get the aluminum f 
bottle. 

You have two choices on f 
Carry along freeze-dried stuff or: 
up the real thing at stores as 
travel. Dried foods give you ind 
dence, fresh foods give you mor 
joyment, and cost much less. 

Go forearmed. Look at the lis. 
bike tools and equipment on page: 
Don't leave this stuff out or you 1 
the risk of walking your bike back 
town. The other checklist is a roi 
guide. You can add to or subtr 
from it as you see fit. 

Make your own list of personal g 
by deciding what you like to we 
how often you like to change it, : 
how much civilization you can le: 
behind without being uncomfortal 

More information. A thoro 
treatment of bike camping would t: 
a book. Happily, the first such bi 
ever published comes out this mor 
It's Two Wheel Travel, price $3, fr 
Two Wheel Travel, Deacon W 
New Canaan, Conn, 06840. 
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PLASTIC POOLS 
& GARDEN HOSES 


HEAVY CARTONS 


| Masking Tape 


Mystik Colored 


Mystik? 
Colored 


Plastic-Coated | 


Cloth Tape 


Mystik Colored 
Plastic or 
Cloth Tape 


Mystik 


Cloth Tape 


Aluminum 
Tape 


Mystik 
Carpet Tape 


| WHAT | 


Mystik Plastic 


Electrical Tape 


UL approved 


Mystik 
Fabric Tape 


Mystik Colored 
Plastic Tape 


Mystik 
Strapping Tape 


Flexible. 


|| 


biu 


18 colors available. 
Won't stretch. 
washable. 


Great for long-lasting 
easy identification. 


Makes sure you get 
straight lines. Pro- 


tects windows, base- 


boards and trim 
corners. 


Makes non-slip grips 
and easy identifiers 
for hammers, chisels 
and files. 


Patch leaks. Won't 


rust. Works indoors : 


or out. 


| Takes the slipping 
| out of scatter rugs. | 
Holds down carpet | 


tiles because it's 


| double-faced. 


Super toughness and 


stretchiness makes 
it perfect for repair- 
ing frayed wires, ap- 
pliance cords, insu- 


| lating and protecting 


splices. 


It's extra strong and 
waterproof. Try it on | 


tears in window 
shades, awnings, 
tarpaulins. 


| surfaces. 


| It's reinforced in two 


directions, can be | 
used for strapping 


pipes and lumber. 


UIDE. 


It's È 


Comes in È 
18 colors. Tear and | 
water resistant. Con- B 
forms to irregular | 


WHERE 


VINYL RET 


TU 


DOOR & WINDOW | 


FRAMES 


LARAI al 


| Re-back a book. 11 


Mysti-Kleer* 


Plastic Tape 


Mystik 
Duct Tape 


Mystik 
Package 


Mystik Clear 
Plastic Tape 


Mystik 


Sponge Tape 


Sealing Tape 


_ WHY 


colors available. 2, 3 


and 4 inch widths. 


| It's tear resistant, 
|i waterproof, and 


shrinkproof. 


It's air tight. And 
great for sealing 


ducts, vents, blowers, 


too. 


High tensile strength. | 
Self-stick, easy ap- 
plication. | 


It's tear resistant, 
won't yellow or dry 
out. 


The high density 
tape that cushions | 
and insulates. | 


There's a Mystik Tape for any taping job you 


do. 


From decorating, to packaging, to mending 
and sealing. Look for the complete line of 
Mystik Tapes at leading retailers everywhere. 
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ELECTRONICS € 


FF, 
Fg, 


fili 


For car, boat, and home 


LED Wiring Tester 


Tiny light-emitting diode 
glows bright red for 
voltage and continuity tests 


Here's a matchbox-size gadget that 
can do a giant-size job of trouble- 
shooting on car and boat electrical- 
wiring systems. It can: 

@ Determine the polarity of the 
system (negative or positive ground), 
be it a six-volt or 12-volt system. 

€ Check for presence or absence of 
direct-current voltage at a connector 
or terminal. 

e Test electrical continuity of a 
cable, wire, fuse, bulb, or switch. 

Heart of the tester is a tiny light- 
emitting diode (LED) that glows 
with brilliant red light whenever di- 
rect current passes through it. The 
LED specified in the parts list can be 
ordered from the Monsanto Co., Hob- 
by Program, 10131 Bubb Rd., Cuper- 
tino, Calif. 95014, for $2.30. 
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When toggle switch S is flipped to 
the “V” (for Voltage) position, the 
LED is placed in a simple series cir- 
cuit along with silicon diode D and 
resistor R. This circuit can check 
voltage polarity and indicate the 
presence of a voltage. 

The LED will light only if the posi- 
tive (red) test lead is connected to 
the positive terminal of a voltage 
source, and the negative (black) test 
lead is connected to the negative ter- 
minal. The LED will not light if the 
leads are reversed. 

Incidentally, the circuit will re- 
spond to any voltage higher than 
three volts. But, don't use the tester 
to check voltages higher than 15 volts 
or the LED may be damaged. 

When switch S is flipped to “C” 
(for Continuity) position, a nine-volt 
battery is added to the circuit. Now, 
the LED will light whenever the test 
prods are electrically connected to- 
gether—by anything that will conduct 
electricity.—Ronald M. Benrey 


PARTS LIST 


R—470-ohm, Yew carbon resistor 

D-1N914 silicon diode 

LED—Monsanto MY-50 light- 
emitting diode (see text). 

S—SPDT mini. toggle switch 

244° x 143" x 14° chassis box, 
terminal strips, clip leads 


LED (TOP view) = * 
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Plastics That Replace Glass 
[Continued from page 119] 


particularly vinyl and Plexiglas, ca 
be cut with tin snips. There are som 
fine points: 

@ Making straight cuts, it is quick 
er and neater to use the specia 
"scratch-cutter" intended for plasti 
(see photo). 

@ The fine-tooth power-saw blad 
called a “plywood blade” is best fo 
plastics—as for any thin material. I 
produces less “fly,” is safer, cut 
smoother edges. 

® Saber saws cut the smoothes 
edges among portable electric saws 
Bandsaws and jigsaws give an excel 
lent smooth edge and can be used fo 
straight cuts as well as curves. | 

€ To plane an edge, set the tool for 
a shallow cut and make several passes. 
A low-angle block plane cuts best 
although a standard smooth or fore 
plane works well. 

€ When an absolutely smooth edge 
is important, use sandpaper, and even 
a buffing wheel with compound. 

€ To assemble or combine plastics 
with other materials, the best adhe- 
sives are those labeled specifically for 
plastics. A water-soluble material, 
naturally, won't work. 

e Using acrylic or other materials 
in actual glazing situations, a fine 
"glazing compound" is the silicone 
caulk material intended for bathtub 
sealing. Adhesion is excellent, and 
the permanent flexibility tolerates the 
tendency of plastic sheet materials to 
expand and contract. 

® Be sure to cut plastic glazing 
with room for expansion at the edges. 

Glazing with plastic. It is not always 
necessary to caulk-seal plastic glazing 
in place. For example, it is entirely 
possible and feasible to use a sheet as 
a storm window—without any frame 
or seal or holding device. The trick: 
Cut it to fit the insert opening; when 
winter comes, take off the screen, in- 
sert the plastic sheet, then put the 
screen over it. When you refasten the 
screen, it holds the simple, light- 
weight, unframed storm “sash” in 
place. 

Glass sliding doors that open on a 
terrace or enclose showers are respon- 
sible for many serious home accidents. 
Plastic glazing eliminates this hazard. 
Used for basement windows, it pre- 
vents breakage from lawn-mower de- 
bris. Plastic air-conditioner window 
panels can reduce noise. Other win- 
dow applications: garage, play-area 
porches, and jalousies. You'll find 
plastic sheeting useful for sliding 
cabinet doors and double-swinging 
cafe doors. 

There are even shatterproof plastic 
mirrors—ending that old horror: ''sev- 
en years of bad luck." ^ Ej 


a. 
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CLIPPER SHIP “GREAT REPUBLIC." Built 
in 1853, this was the largest sailing ship 
ever constructed in the U.S. Partly finished 
kit includes carved & sanded wood hull, 
shaped spars, fabric sails, all fittings, etc. 
Finished model 20" lon ES 15" high. Kit 
$19.95 + $1 shipping. atal og of models, 
marine prints, gifts, 25e. Preston's, 96-K 

Main St., Wharf, Greenport, N.Y. 11944. 


CONTINENTAL COMFORT for the man 


with wide feet. Terrific Swedish-made rub- 
ber soled casuals of corduroy are light as 


more versatile because 
they're styled like shoes, go with all sorts 
of clothing. One wide width for sizes 5 to 
11, 12, 13. Send regular shoe size. Loden 
green or black. $8 + 85g pstg & hdlg. 

ree color catalog. Hitchcock Shoes, Inc., 
Hingham 46-B, Mass. 02043. 


ELECTRIC PAINT REMOVER 
Strips off Paint, Wallpaper Fast 
$ 1 228 


Add $1 nstge. 
and handling 


sneakers but 


All parts 


factory 
Heavy-duty 
working tool replaceable 
for profession- without 
al or handyman charge 


Provides a safe, faster, easier Way to remove paint, wall 
aper, enamel, utty, asphalt tile. Removes up to 12 
ayers of old paint fast . . . right down to bare wood 
rain. Leaves surface clean, KERN ready for recaating. 
Can be used indoors or out on flat, curved or irrerular 
surfaces. Uses rerular house current 110-120 vY.. AC-DC. 
Complete with UL approved cord, Not recommended for 
varnish, shellac or lacquer. MONEY BACK GUARANTEED 


Larch, Box 779 Times Ano Times Sq. St Sta, Dept. 312-A, New York, 10036 


"mca With special $7.00 gift offer te 
Popular Science readers 


| 10-DAY FREE TRIAL 
Lifetime Guarantee 


Brand New 
1972 Model na 


FITS ORDINARY 110V OUTLET - 3 WELDING HEATS 
Weld, braze, solder or cut most anything made of 
metal. No experience necessary. Follow simple instruc- 
tions to make repairs on cars, trailers, farm and lawn 
equipment, bicycles, appliances, etc. Make campers, boats, 
furniture, hundreds of valuable items. NOTHING ELSE 
TO BUY! Comes complete with full face shield, pack of 
welding and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux, easy-to- 
follow illustrated instructions, rod holder, etc. Uses stan- 
dard 1&" rods to weld iron, steel, brass. bronze, aluminum, 
other metals. New improved HEAVY DUTY circuit gives 
more welding power. Gives 4 times the heat needed to melt 
toughest iron. Plugs into ordinary 110Y outlet. 3 WELD- 
ING HEATS . .. Not just one as with other low cost 
models, Use “high for tough jobs ''medium'' or ''regu- 
lar'" for lighter work. This important feature saves you 
money and time, Makes it possible for even beginners to 
start welding professionally the very first day. Pays for 
itself quickly, An excellent gift for any occasion. IT'S 
AUTOMATIC: Current is turned ON when are is struck, 
OFF when rod is lifted from work. Eliminates need for 
troublesome foot switch. Speeds up work. 

Mention that you saw this ad in Popular 
Science and receive a $7.00 gift pack assortment 
HS "touch weld'' welding rods. Automatic arc 
7 ker. Weld with “push button'' ease. 

10 day MONEY BACK GUARANTEE. You must be satis- 
fied or return for refund, Send only $2.00 and pay postman 
$16.95 plus postage when delivered or send $18.95 cash, 
check or money order for immediate postpaid shipment. 
Wel-Dex Mfg. Co., Dept. w-202, Box 10776, Houston, Tex. 77018 


HEAVY DI DUTY WELDER 


hoppers' Showcase 


"i a n 
SUB-MINIATURE 6x15 binoculars are less 
than 3” high but actually superior to big 
glasses. Features smooth center focusing, 
diopter, fully coated lens, wide angle view, 
4 lens caps & leather case, A precision 
instrument backed by a written guaran- 


tee. $32.95 + $2 pud ins. hdlg. Gordon 
Leasing Co., Inc., Dept. S-4, 828 Bernard 
Place, | o-Ho-Kus, N.J. HEY 


HUNDREDS OF FASCINATING uses for 
the new VISTARAMA. Projects from snap- 
shots, books, magazines, solid objects, 
maps, etc. Reflecting mirror system, hi- 
intensity projection bulb & optical lens 
enlarges pictures to 16 sq. ft. in natural 
color. Anyone can use. 7-day maneg back 
uarantee, $6. 95 i^ 90g pp-hdlg. Foster- 
PAG 2345 Post Rd., 


Trent, Inc., 


Dept. 
Larchmont, N. Y. 10538 


PEAY GUITAR ^ 7 DAYS 


OR MONEY BACK 


In this Special Introductory offer you get all 
* this: TOP GUITARIST ED SALE'S famous 68. 
pare Secret System worth $4.00 which shows 
you how to play a beautiful song the first day 
and any song by ear or note ln seven days! Gole: 
tains 52 photos, B7 finger placing charts, ue 
plus 110 popular and western sons 
(words and music): a $1.00 Chord 
Finder ur all the chords used in 
popular musici il 
j l; &.00 "Guitarist Hook 
gas of knowledge: and 
hi the extra special 
$1.00 value NE wal- 
let size Tuning Device for 
tuning any guitar by ear. 


Total Value $2.98 SEND NO 


$9.00—N MONEY! 


Just eoa your name ind address, On dellvery 
pay postman $2.08 plus C.O,D., postare, Or send 42.04 

mg pen ee and handling charges with order to save 
D, costs, (Sorry, no ] outside Continental 
U.S.A .— remit with order.) Money back Guarantee, 

ED SALE, Studio 354-G, Avon by the Sea, N.J. 07717 


Start a steady repeat CASH business 
in your basement or garage. Earn 


up to $6 an hour in your spare- 


Um, in; time! Excellent profits. in saw 
È i sharpening business! Auto- 
yet” : : matic Foley Saw Filer 


easy tooperate. Files com- 
bination saws, hand, 
band, and circular saws. 
No experience needed. 
H. C. Delbert wrote us, 
“Since I got my Foley 
Filer 5 years ago, I have 
averaged 414 saws each 
day since | started." 

Every saw you sharpen 
brings you more custom- 
T ers. "I rented a two-car garape and 
T have all the work I can do," writes 
3 Charles H. Smith. 


(FREE BOOK 
Shows How to Start 


Faet filled booklet tells you how to start a sparetime business i im- 
mediately, how to get new business, how to advertise, Get "Money 
Making Facts" and details on Easy Payment Plan. Na Salesman 
will call. 


FOLEY MANUFACTURING CO. 


DEPT. 419-2 FOLEY BUILDING 
MINNEAPOLIS, MINNESOTA 55418 
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Hear Real-Life 
Drama on a VHF 
"Police" Radio! 


The PATROLMAN' Series... 


Exclusive at 1350 Radio Shack Stores 
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AM-VHF Portable 
With Squelch 


s c T 


PRO-3A UHF-VHF 
Car/Home Radio 


VHF AM-FM 
Portable 


PRO-2 VHF 
Car/Home Radio 


PRO-7 VHF 
Automatic Scanning 
Car/Home Radio 


Patrolman-6 
UHF-VHF AM-FM 
Portable 


AM-VHF Aircraft 
Pocket Radio 


PRO-B Deluxe 
Automatic Scanning 
Car/Home Radio 


America's first and most copied police 
radios! Monitor actual squad car and 
fire calls, Government weather stations, 
business, 2-way radio-telephone. At our 
1350 stores everywhere—see your 
phone book. Or order by mail— we'll 
ship anywhere in the U. S. postpaid — 
add applicable sales taxes. 


radio shack 


and ALLIED RADIO STORES 
H A TANDY CORPORATION COMPANY 


FREE 


Catalog ! 


2725 W. 7th Street, Fort Worth, Texas 76107 
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It's Like Having Factory 
Experts Right 


Beside You... 
SHOWING YOU HOW TO 


FixAlmost Any 
Part of Almost, 
AnyCar 


Now — Whether You're a 
Beginner or an Expert Me- 
chanic — You can "Breeze 
Through" Almost Any Job— 
QUICKLY — EASILY — RIGHT! MALL! 


HERE'S ONE SURE Ba (171 
. WAY to "lick" just about PAIR 
any auto repair job 3 ie 
to get the advice of a rea. 
auto erpert. MOTOR's Man» MANUAL 
ual brings you this expert | 
guidance from the engineers 
who make the cars and ™ 
know them "inside out." Yes, 
you get the "know-how'' from 
300 OFFICIAL SHOP MAN- |P; 
UALS — boiled down into one |l — 
giant volume! | 
No guesswork! MOTOR's 
Manual "starts from scratch" 
— leads you through entire job 
with easy step-by-step direc- 
tions, clear "how-to'' pictures. | — 
You CAN'T go wrong! AUTOMATIC TRANS. 


OVER 1,000 PAGES — Para ONG 0.12. fully 
OVER 3,000 PICTURES covered. 


New, revised, up-to-date 1972 
edition eed riui rate 
2,300 different car 

from 1966 to 1972 ineledine all 
the new models! Everything 
from simple tune-ups to strip» 
ping rear ends! Over 1,000 
Glant Pages. Over 3,000 This- 
Is-How Pictures. 300 Quick» 
Check Charts. I Y Pagine Over 5.000 pictures 
repair specifications ver 

225,000 service and repair facts, Make every as ABC. rai 
Giant TROUBLE-SHOOTING 
SECTION and detailed trou- 
ble-shooting information 
throughout spot any of 4,200 
car troubles in a jiffy! Over 
6 million copies sold! 


TRY BOOK FREE 70 DAYS 


Send no money. Just mall 
coupon, Use Manual for ten 
days, free. If not greatest time Diagrams, tables, text 
and money-saver you've ever take ‘‘mystery’’ out of 
seen — return book in ignition systems. 

ten days, and owe 
nothing! Mail coupon Same Offer on MOTOR's 


wi 
Cerere Ss an ee 


TODAY to: AUTO ENGINES & | 

mig Boa 2354 ELECTRICAL SYSTEMS 

ine ig Over 700 pages, 1,300 pics, 
F.D.R. Station, New how-to text on principles, 
York, N. Y. 10022 | design, upkeep of ALL en- 
(Schools, Bookstores: gine & elec, works. Check 
write Jor discounts.) coupon for FREE trial, 


MOTOR BOOK DEPT., Desk D124 
P.O. Box 2316, F.D.R. Station 
New York, N.Y. 10022 


Please send me the Manuals checked below for ten 
days free examination: 


L] MOTOR's Auto Repair Manual, $10.95 


m MOTOR's Auto Engines & Electrical Systems, 
$10.00 
If I am not fully satisfied, I will return the ship- 
ment promptly and owe nothing. Or I will keep Bs 
and pay the total price in three — insta 
ments, plus a small shipping c 

| WANT TO SAVE SHIPPING CHARGES. I am 
DJ enclosing payment in full and u will pay 


pping charges. (Same return privileges, refund 
guaranteed.) 


Print Mtl... .22222222532a*2455-224522424*95^*5* 


Prices slightly higher in Canada. 
Offer available only in continental United States, 
Delivery will normally be within 3-4 weeks in 
Eastern U.S, Please allow ruins. id west of the Miss. 


ar by E CRADLE PHONE. Base is only SPLIT IMAGE TRANSIT. This precision in- 


434" by 534"; 5" high. Rebuilt for modern strument indicates level and measure in- 
use in 10 decorator colors: Pink-blue-green- cline to the minutest fraction of an inch. 
yellow-white-beige-ivory-gold-black or red. Ideal for contour plowing, carpentry, brick 
Fitted with standard cord & plug for in- laying, surveying, etc. is new level and 
stant use. $23.95 (shipping charge $1.50). incline measure makes other methods 


With buzzer & decorated dial $34.95. Free obsolete. $16.95 + $1 shpg. J. W. Holst, 
catalog. Grand Com, Inc., Dept. PS-4, 1152 Inc. Dept. PS-4, 1005 E. Bay St. East 
Sixth Ave., New York, N.Y, 10036. Tawas, Mich. 48730. 


à 


BRILLIANTE GEM, sunburst-design dinner OWL SWITCHPLATE. Amusing, practical! 
ring of 32 genuine diamonds surrounding Owl eyes glow in the dark. Made of color- 
3 carat clear, white sparkling, man- ful plastic with a raised outline design 
made Brilliante Gem in 14 karat white which almost makes it three dimensional. 
gold only. Style #L232, $295. Write for Fits all standard switchplates. Two screws 
ree ring size chart & full color jewelry are included for easy mounting. Only 
catalog. Regent Lapidary Co., Dept. PSP, $1.25 ppd. World Company, Dept. PS.4, 
511 E. 12 St, New York, N.Y. 10009. 1 Park Avenue, New York, N.Y. 10016. 


JUMBO 1972 {80408585 oc | mail PIANO TUNING 


NOW AV AILABLE | New Illustrated Self-Study Course 


| Piano tuners are desperately needed. Some 
124 pages, more than 1800 items. Choose earn up to $20 an hour. New course by o 
from the finest in camping and back-pack- 
| 
| 


master craftsman tells trade secrets. No 
ing equipment from the U.S, and abroad. musical training needed! How to make pin, 
send 25£ to: 


string, hammer repairs, use tools, etc. In- 
x o L D B E RG hi; O. 


cludes piono repair, rebuilding; electronic 
cy and organ tuning. Complete, only 
1 5. Money-back guarantee! 
,Ph 19107 
ea E Nelson-Hall Co., Dept. 2DY-1 
325 W. Jackson Blvd., Chicago 60606 : 


GEARED HEAD LATHE & MILL | MER T 


Turn, face, bore, thread, drill, mill, grind—to cleated dozer tracks. Unique transmission 
accuracies within .0002” on famous Maximat allows 360° turns in its own length : 
combination metal-working  lathe/mill/drill 7 & 12 hp engine models. Attachments 
machine shop! Features geared lathe & mill | | Iud Wh even, Bee AS, 
heads, 2 built-in 115V motors. Swings 7", 18" ns E 


between centers. (10" x 26" quick-change 
model available.) Max. 
vertical cap. 10". Drill, 


TURF-RIDER * 


to center 12" circle. È. Man-sized tractor for tough lawn and 
NOW YOU CAN d ql garden use. Men igs lun 

a mower, snow blower, plow, cultivator, 
pee iini we ete. Complete kit with 12 hp electric 


start engine — $538 95. Plans — $5.00. 


ux 


Rugged 7 hp ‘two-wheeler’ with 12" 
wide x 21" dia. low pressure fires to 

| take you there and back with safety. 
Plans — $2 00. 


TS-5 TRAIL BIKE? {pu 1-9 
COMPLETE 48-PG CATALOG 


" [] Maximat 7" x 18" : of all 30 tractor assembly kits — $1.00. 

E Send FREE literature O Maximat 10” x 26" " (Note: Plans and Catalog prices refunded on any purchase.) 

B^ AMERICAN EDELSTAAL, INC. TENAFLY, NJ. 07670 E POWER HACKSAW 

3 AD-2 Jj — KIT $24.95 
] Also 51 other money-saving projects 

uan i to be built for the home workshop. | 

1 [GG š a8 | Lathes, drill presses, vises, etc. 

a TN — r A Complete 2 honey uisa 904. | 

| 
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I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels ef inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell vou that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


I Have All The Money | Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


l'd like to give this to 


my fellow men... 


while I am still able to help! 


I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no more, If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a "leg up" to the 
achievement of your goal. Frankly, Pm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that itis needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows." It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destrov it. It is essentially a "one 
man" business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. INo risk to present in- 
come. And no need to let anyone else know 
you are "on your own." It can be run as a 
spare time business for extra monev. Or, 
as it grows to the point where it 1s paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free vou forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep vour "factory" running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
1f you decide to take the next step, I'll 
allow vou to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, vou make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-BD 
CHICAGO, ILLINOIS 60626 
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Unadorned power tools. 


AE 


4' Wood Lathe : 
at $29.95 =: 


They do the same job 


as tools costing up to 5 times as much. 


We skipped the chrome to save you 
money... but we did not skip anything | 
on performance. Actually, we skipped 
more than just chrome, we cut out every 
costly frill that wasn't absolutely needed. 
The lathe shown above isn't peg 
exactly flashy. We admit it. But Seti 
in a recent article, Popular Sci- Eh» 
ence used it to demonstrate EXP 
wood lathe technique and said: ES © 

"You won't go wrong with this ERE 
economical introduction to ^ 
wood turning." It is typical of our tools 
which in spite of low prices, are full scale 
and offer full performance and precision. 
HERE'S HOW WE DO IT... First, we 
don't claim our tools should sell for five 
times the price! Just that our tools do 
the same job . . . with the same accu- 
racy, ease and speed... and will last at 
least as long. AMT tools cost less to make 
and are sold direct. They are bona fide 
quality power tools used by serious ama- 
teurs and professionals alike and if sold 
in retail stores would be much higher in 
price. We use no magic, let's be specific: 
SIMPLICITY ... AMT tools are soundly 
engineered to eliminate every frill and 
gimmick—to minimize material and pro- 
duction costs, Machined parts are used 
only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 
DIRECT-FROM-FACTORY SAVINGS . . . 
You save a bundle, yet, we offer a double 
guarantee backed by a 38-year-old com- 
pany with millions of satisfied customers 
. and hundreds of orders pour in daily. 
LARGE VOLUME... Our own foundry and 
large mass production facilities plus large 
buying power all work to keep costs down. 
STANDARD PARTS.. 
standard hardware items wherever pos- 


$ sible. By avoiding custom- 
I 3 
O mendous savings to you. 
If you are looking for power tools that 
perform like units costing many times our 


low prices, order today and you'll be one 
step closer to many hours of woodwork- 


ing satisfaction. Pu Merda 


2 mmn nn nnn 


AMERICAM MACHINE & TOOL CO., Dept. PS42, 
Please send me the units checked. Payment in full enclosed $._. œ 
$3 deposit each item enclosed, balance C.O.D. | must be fully satisfied or will return 
va within 10 days for full refund. No questions asked. 


" Power Saw at $19.95 
E: Standard Rip Fence at $3.50 
Long Cabinet Rip Fence at $4.50 
Ball Bearing spade at $5.00 
O Belt Sander at $19.95 
Disc Sander Attachment at $7.95 
Mitre Gauge for Sander at $1.95 
[] Drill Press at $34.95 


NAME 
ADDRESS 


STO CC 
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œJ | cast iron table, safety 


. Our designs use 


made parts we pass on tre- &x 


G.E. Motor (] $19.90 (with other item) (] $24.85 (purchased separately) 


mitres, cuts compound 
angles, dadoes, coves, 
moldings. Completely 
assembled with ground 


POWER SAW € 8" tilt arbor saw 
sa ia rips, | 
pr "8. ; n 


guard, 
gauge. 
motor. 


splitter, mitre . 
Less blade, 
Rip fence for 


easier work alignment, $3.50 add'l. Ball | 


bearing model, $5.00 add'l. 9 14 


h.p. motor or larger, stand- an 
ard blades, attachments. Wt. 
! x. 26 Ibs., f.o.b. OS 


FREE OFFER, cabinet 
base plans, .. . with one 
piece of 34" plywood, con- 
vert your $19.95 saw into 
a floor model with a huge 
27" x 24" top. Takes cabi- 
net rip fence, $4.50 add'l. 


SZ 


TWO GUARANTEES 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and 
| compare it with any similar ma- | D-i 
chine at any price. If not satisfied, 
return it for prompt, no questions 
asked refund! We pay the return 
shipping charges. 
^4| 10-YR. FULL SERVICE GUARANTEE 
ei Any part or parts of these AMT 
power tools (except motor which 
| carries a one year guarantee) which 
| become inoperative for any reason 
^| within ten years after purchase 
| date will be repaired or replaced 
| by the factory with no cost to the 
| NUT other than postage. 


pi B developing full 1 h.p. 17 Ibs. 
(Purchased separately, $24.85), 


With « ps AMT machine here. $19 Lil] 
Pu 


BUY DIRECT 
USE THIS HANDY 
ORDER COUPON 
NOW 


JE 


Royersford, Pa. 19468 


| Jointer Planer at $24.95 
f| Ball Bearing Spindle at $5.00 
[] Wood Shaper Kit at $19.95 
[] Opt. Hold Down i at $2.75 
[] 6" Swing 3’ Lathe at $14.9 
[] 12" Swing 4’ Lathe at $29 95 
[] Face Plate $2.50 (either Lathe) 
[] Turning Chisels $4.95 (either Lathe) 


| speed turning chisels, $4.95 


4’ WOOD LATHE: 


|| JOINTER-PLANER 


B0. —I new — ent motor ~ 


| 32 Ibs., f.o.b. factory. 


|3" WOOD LATHE s;;,° svn 


ion and speed as $40 units. Sturdy c cast 
iron with tub- " — 

ular steel bed. 
Lever action 
tail stock, two- 
speed pulley, fits any motor. Set of 3 high 


$1455 


.12" swing. 
| Industrial 
size, does the same job as $75 units. 


fn -—-—— MN —2— 0m 


add'l. 4" face plate, $2.50 
add'l. 15 Ibs., f.o.b. factory 


| Tubular steel bed rails, screw action tail 


stock, three- 
speed pulley. 
Use any mo- 
i i tor. 3 high 
aped turning chisels, $4.95 52095 
add'l. 4" face plate, $2.50 3 
add'l. 30 Ibs., f.o.b. factory 

414" x 22". 

Cast iron 


and steel, precision inr adjustable 
tables. For planing, $m.) 

joints, bevels. Rabbets "S 

to 3%" depth. Fence E 
adjustable 0° to 50°. af 
Steel knives, dual guards. Use any motor. 


Precision ball bearing indus- € as 
trial model, $5.00 add'l. Wt. 
19 Ibs., f.o.b. factory 

A precision unit. 


BELT SANDE It changes from 
" At Uses l^ h.p. or lar- 

] pose drive spindle. 
add'l. 15 Ibs., f.o.b. factory 


horizontal to vertical in seconds. Heavy, 
ger motor. V-pulley 
Disc sander accessory, $7.95 $1995 


sander includes 4" x 36” sanding belt. 
drive and multi-pur- 
add'l. Mitre gauge, $1.95 


DRILL PRESS c 
unit has sta Fiat ten 


Precision 32" 

tures and many extras. 

Depth of throat up to 16". 

Head tilts and table stays | 
level, Drills to center of a 

32" circle. All cast iron and 

steel. Takes standard motor. 


53495 
WOOD SHAPER KIT. x: 


beads, 
coves. moldings, tongue-and-groove joints, 

! etc. Accurate cuts at high 
speeds. Sealed  greased- 
for-life ball bearings. Less 
wood. Takes !4 h.p. motor 
or larger, standard cutters. 


Optional hold $1995 


down A ilh $2.75 add'l, 
15 Ibs., f.o.b. factory 


Who'd have 


thought I'd make 


so much money 
without going 
to college? 


| still have to pinch myself every time | see my paycheck — 
it seems too good to be true! 

Especially when | remember how sorry everyone felt for 
me because | couldn't go on to college. "Without college, it's 
a losing battle!" they all said. 

Well, the college boys left for school, and | found a job. 
| worked hard, too, but never made it big. 

Then | happened to read an announcement like this... 
about the exciting job opportunities in Electronics. 

| discovered that with proper training | could qualify for a 
job in many of the fields where the action is today... 
computers, medical science, pollution control, radio and TV 
broadcasting, to name just a few. | found out that once | 
had some experience, | could earn $12,000 a year or more... 
the kind of money any college man would be proud of. 

Most important — | realized how easy it would be for me 
to get this training. Right at home. In my spare time. 

With a home-study course from Cleveland Institute of 
Electronics. 

It looked like a terrific deal, so | enrolled with CIE... and 
did | learn fast! I'm happily employed in Electronics now, 
eaming good money in a career that means something. It's 
all so unreal that every once in a while | have to pinch myself. 

Without college, ! never thought | could do it. But, thanks 
to CIE there are now some college guys who envy me! 


CIE Grads Report Success 


"My CIE c urse gave me the "CIE was undoubtedly the best 


technology | needed to under- 
stand many of the electronics 
concepts | never dreamed | 
could learn. I'm already earn- 
ing 3096 to 4096 more than I 
could have without my CIE 
training." 

Joe Perry, Cambridge, Mass. 


investment | ever made. Using 
my electronics training, | 
started servicing two-way 
radios and now own my own 
business. Thanks to CIE, I’m 
much better off financially and 
really enjoy my work." 


Ed Dulaney, Scottsbluff, Neb. 


This composite story is typical of hundreds told by CIE 
graduates who are now enjoying exciting new careers in 
Electronics. 

Send for 2 FREE BOOKS 

So find out for yourself. Ask for CIEs 2 FREE BOOKS, 
"Succeed in Electronics" and "How to Get a Commercial 
FCC License." They describe the opportunities open to men 
with electronics training and show you how CIE courses can 
prepare you for a meaningful, rewarding career in the 
Science of the Seventies. 

Both books are FREE...at no cost or obligation. Send 
for them today! Mail reply card or coupon to CIE now... 
or write : Cleveland Institute of Electronics, 1776 E.17th St., 
Cleveland, Ohio 44114. 


APPROVED UNDER NEW G.l. BILL 


All CIE career courses are approved for full tuition refund 
under the new G.I. Bill. If you served on active duty since 
January 31, 1955, or are in service now with more than 180 
days of active duty, check box for G.I. Bill information. 


Cleveland Institute 
of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 


Please send me 2 FREE BOOKS describing opportunities 
in Electronics and how to prepare for them. 


| i 
i | 
| i 
| | 
| 

i 
i 

| | 
| | 
| | 

| (Please print) | 
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Name 
City 
State SS Zip Age 
Veterans and Servicemen: PER a 
[] Check here for G.I. Bill information. ty: 

E 1 
Accredited Member National Home Study Council "oux yi 

PS-66 
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IT'S EASY TO ASSEMBLE 
A SCHOBER ORGAN! 


RECITAL 


“Includes easy to assemble walnut console kit. 
(Only $1575 it you build your own console.) Amplitier,, 
speaker system, optional accessories extra. 


You couldn't touch an organ like this in a store for 
less than $4,000—and there never has been an elec- 
tronic instrument with this vast variety of genuine 
pipe-organ voices that you can add to and change 
any time you like! If you've dreamed of the sound 
of a large pipe organ in your own home, if you're 
looking for an organ for your church, you'll be more* 
thrilled and happy with a Schober Recital Organ than 
you could possibly imagine — kit or no kit. 

You can learn to play it—and a full-size, full-facil- 
ity instrument is easier to learn on than any cut-down 
"home" model. And you can build it, from Schober 
Kits, world famous for ease of assembly without the 
slightest knowledge of electronics or music.Highest 
praise from musicians everywhere. 

Send right now for the full-color Schober catalog, 
containing specifications of all five Schober Organ 
belin: beginning at $499. 50. 


The Schober organ Corp., Dept. PS-53 
43 West 61st Street, New York, N.Y. 10023 


O Please send me Schober Organ Catalog and 
free 7-inch "sampler" record. 


[] Enclosed please find $1.00 for 12-inch L.P. 
record of Schober Organ music. 


SLATE. ——-—ZIP. 


$3.49 


ALL 3 BOOKS ONLY $7.508 


Send cash, check or money order to POWER 
RIDER Dept. 738- Box 158, Saugus, 
Calif. 91850. (Calif. residents add 5% sales 


tax). Allow 3 to 4 weeks delivery or add 50 ¢| 


extra for each book for 1st class mail. 
Guaranteed Satisfaction or Your Money back. 


| 


Shoppers' 


NEW FOLD A BOAT salti craft. Available 
in 12’ & 14' lengths ($895 & $995), con- 
structed of marine aluminum. For fresh 
& salt water use, Sailboat can be equipped 
with an auxiliary power unit. The first alu- 
minum folding sailboat—easily transporta- 
ble. For further information, write: Fold-A- 
Boat, Dept. PS4, 100 Hegenberger Rd., 
Oakland, Calif. 94621. 


"DOG DIGEST." Everything about dogs, 
from pooches to pedigrees—the informa- 
tion & facts necessary for a happy & 
healthy pet. 12 chapters on selection, care, 
feeding, training, breeding, showing—his- 
tory & characteristics of all breeds. 320 
815x11 pages. $5.95 + 50g pp. J. W. Holst, 
Inc., Dept. PS, 1005 East Bay St., East 


Tawas, Mich. 48730. 


HEARING AIDS 


UP 50 F ™ COMPARABLE 
0 0 AIDS + 


BUY DIRECT e 20 DAYS FREE TRIAL Body Aids 
$39.95 up. Tiny All-in-the-Ear; Behind-the-Ear; Eye 
Glass Aids. No salesman will call. Write LLOYDS 
X Dept. ! PS, 905 9th 3t. Bnestard | W. 61108 x — — 


SOLDERS — CUTS — 

MOST METALS! Plurs 

into ANY 110 volt sock- 
KH EPAI 


| et. F 

; 1001 items for CAR— 
HOME—BUSINESS. Lifetime ug ir n GUARANTEE-— 10 
Ha money back trial (if retnd). HEAVY DUTY Design. No 


erlerice needed——FREE WELDING LESSONS! 
SEND ONLY $2. 00 (cash, ck, M.O.) and pay post- 
man $7. pü COD postage or send 
$95.99 plus $1 postage for paid del in U.S.A. 
COMPLETE READY TO USE—Includes BIG pack steel, 
PY Solde arbon *''touch'' rods. ELE Hain 


RCH! "OFFER LIMITED——Order TODAY! 
WELDER, Dept. EPS-4 Kearney, Nebr. 68847. | 68847, 


| MAGIC MAIL PLAN 


MIDWA 


that comes with this Little Machine 


CAN MAKE YOU 512 AN HOUR 


Write today for free facts about the newest and 
most fascinating of all new home operated busi- 
nesses, For the first time, à simplified machine 
brings the fabulous profits of 
Plastie Sealing and Plastic Lam 
inating within the reach of the 
amalloperator. Anyonecan 
learn to operate it with a few 
minutes practice. Then —with 
our MAGIC MAIL PLAN—can 
get mail orders pouring in daily 
with cash in every envelope. 


No Canvassing or Selling 


Fill orders at home in spare time 
tostart. Then expand to full 
time business. We even supply 
circulars to bring back cash 
and orders. Rush name for all 
the facts you need to start. A 
posteard will do. No charge. 


WARNER ELECTRIC CO. 
L-3-BD, Chicago, lllinois 60626 


È i 


The machine is turn- 
Ing out a job that will 
bring operator $2.58, 
by mail. The material 
costs only 11c. 


1512 Jarvis, 
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Showcase 


1972 "SOLID STATE" Apache Roamer. 
This all new camping trailer features solid 
walls of rugged ABS thermoplastic. Solid, 
sliding screened windows, all-aluminum 
door. The solid state features mean more 
protection, extended use & longer trailer 
life. List price $1845 F.O.B. factory. For 
free brochure write: Vesely Co., Dept. 
Box 370, Lapeer, Mich. 48446. 


DEVELOP POWER PACKED MUSCLES in 
just minutes a day. Bullworker 2 will help 
put you into shape. Use at home, in the 
office, anywhere. Strengthen arms, legs, 
back, chest. Built-in powermeter lets you 
measure muscle power g-r-o-w-i-n-g from 
the very first day. Send for free booklet. No 


obligation. Bullworker Service, Dept. 
BW-277, 175 Community Dr., Great Neck, 
N.Y. 11021. 


There is no other business like mail order. 
Start on a shoestring in your spare time and 
make a fortune fast, It strikes like a bolt of 
lightning! Millions read your ad and suddenly 
you are swamped with cash orders from all 
over the country. MORE MONEY in 60 days 
than you could earn in a lifetime! Write for 
free book and complete details. 


Keep vour 
complex- fa 
lon free g 


look attractive 
instantly. Scientif- 
ically designed 
vacuum pump gently "lifts" AMET 
out ugly blackheads safely. 

pinching or squeezing, Made in U. 8.A.— Beware of mene 
tions, Try 10 days—if not delighted return for refund, $1.5 
plus 35€ postg, & handl. for Vacutex. BALLCO PROD. 


191 MAIN ST., DEPT. 102-C, WESTPORT, CONN. 06881 


Electronic Miracle Turns 
Your House Wiring Into 


JUMBO TV 
— : » 


5152 


plus 50¢ postage 
& handling 
Now you can bring in every 
channel in your orea sharp 
ond clear without installing 
an expensive outdoor antenna 
=" or using unsightly ''rabbit ears.'' 
This simple little invention does the 
trick. You attach it easily and quickly 
to your TV set, then plug it into wall outlet. Uses no 
current at all , . . makes your home wiring a huge 
antenna for super reception. Great for FM radios, 
too, Instruction included. 
Sendcheckor MO. NoCO D's21-DayMoneyBack Guarantee 


BARCLAY Pert. 58F, 170-30 Jamaica Ave. 


Jamaica, NY 11432 


| AND HAVE FUN, d 


Join America's éxeiting new hobby—Treasure Finding. 
These sensitive instruments work through dirt, sand, 
wood, water, and even rock with no loss of power. 
Quality engineered lightweight and fully transistorized. 
Operates many opar on an expensive 9 volt battery. 
rder Now...all models in stock. | | 
ai FREE BONUS 
This $4.00 value is yours 


when you 0 
pe Treasure Finder. 


THE MUSTANG “330” 


Detects a penny to 5 inches. Detects 
sharply with "Sound off" loud 
speaker. Very powerful, comes com- 

Made in USA e 


plete, ready to go. 
539” 
ONLY | Full 5 year Warranty Do / o 


FIND LOST COINS, RINGS, GOLD, SILVER, AND RELICS. 
WHERE: SCHOOL YARDS, PARKS, BEACHES, OLD HOUSES, 
VACANT LOTS VIRTUALLY ANYWHERE. DETECT ALL METALS. 


THE SEARCHMASTER “550” 


Detects a penny to 6 inches. Has | 
sensitive Vernier tuning for detecting 
fringe items. 


dollar to 12 inches. Has view meter £ 
loud speaker, sensitivity switch, bat- à 
tery tester, dual search loops. Power 4, ; 
to spare. ” di >» 


3695 È 


*Texas residents add 5% sales.tax 


i ai I EU SS ST SS E LS CES Arun) ic GU id 
— m" | 70: JETCO ELECTRONIC INDUSTRIES, INC. 
THE HUNTMASTER “770” | b P. O. Box 26669 Dept. PS 
Detects a penny to 7 inches. Has view ./ * i EGFASU, PENRE 72588 
meter, loud speaker, dual search 1 ‘| I enclose $ +$2.00 shipping cost tor $ total— | 
loops, extra sensitivity. E 3 F | Rush mea 
| dd g | [3 MUSTANG [] SEARCHMASTER | 
—_  — | © HUNTMASTER TREASURE HAWK | 
y] er I [] Send me a free detailed catalog only | 
j uim os Name E 
fl Address — 
| City State Zip 
ONLY I 
i 
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FREE! New '72 Edition 
Radio Shack Electronic 
Accessories & Parts Catalog 


1000's of 
Products 


100's of 
Exclusives 


THE buying quide 
for kit builders, 
CB'ers, installers, 
experimenters, 
hobbyists, elec- 
tricians — anyone 
in electronics in 
any way! 


Electronics from A to Z — Antennas, Batteries, Capacitors, Diodes, 
Educational Kits, Fiber Optics, Grille Cloth, Hi-Fi Speakers, IC's, 
Jacks, Knobs, L-Pads, Mikes, Needles, Oscillators, P-Boxes, Quad- 
racs, Resistors, Semiconductors, Telephones, Ultrasonic Alarms, 
VHF Antennas, Wire, Xenon Strobe, Y Adapters, Zener Diodes plus 
our Science Fair kits and Knight-Kits — and much more! 


Get your FREE copy at our nearby 
store —or mail in coupon today! 


_store—or mail in coupon today! -. " 
F Auno CUES Dept. PS-19 | 


Send me your FREE 1972 Catalog #215 


| | 

| | 

| 2725 W. 7th St. Fort Worth, Texas 76107 | 
|| 

| Please PRINT Clearly | 
| 
| 
| 
| 


En # 
| Street or Rte. & Box. 
| City 


New Tool Works Wonders With Wirel 


WIREFORMER 


IT BENDS! IT CUTS! IT STRAIGHTENS! 
WIREFORMER is a simple, precision 
made, vise-held tool of innumerable uses, 
Make your own peg board hooks, clamps, 
handles, braces, brackets, etc.—any shape 
you want. Forms an eye of 3-16" inside 
diameter (just right for any nail, screw, or 
bolt up to that size), Even uses coat hanger 
wire, No pliers needed. WIREFORMER 
does the work with the pressure of one 
finger. Straightens the wire if you make a 
mistake, Cuts the wire just where you 
want it. Forms any angle, arc or circle, 
Bends both right and left, Tool is case 
hardened, plated, with a plastic handle, 
Fits in your pocket. Complete instructions, 
illustrated brochure showing many things 
to make. 


SOLD ONLY BY MAIL. MONEY BACK GUAR- 
ANTEE., Four dollar bills will get you one, «or, 
send check or money order for just $3,98 


We pay postage and handling charges. 


VINKEMULDER TOOL CO. Dept. S-42 


2223 Estelle Dr., S.E. Grand Rapids, Mich. 49506 
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Shoppers’ 


GEYSER PORTABLE submersible pump. 
Fast, powerful. Attach garden hose or 1" 
pipe. Use wherever you have a water prob- 
lem or use for waterfalls, etc. 1/6 hp, 115 
V AC motor. Non-corrosive, Ma 
noiseless, l-yr. warranty. $39.95 + $1. 

ped. check, m.o. or Bank Americard num- 
er. Satisfaction guaranteed. J. W. Holst, 
Inc. Dept. GP, 5 E. East 


Bay Street, 
Tawas, Mich. 48730. 


Showcase 


SWISS WRIST ALARM WATCH, Just set it 
& forget it. Built-in buzzer wakes you or 
reminds you—on time! Quality Swiss move- 
ment, unbreakable mainspring, anti-mag- 
netic hairspring, luminous dial markers, 
hands & sweep second hand, genuine liz- 
ard pod $14.98 -- $1 pstg & hdlg. (N.Y. 
res, add sales tax.) 30-day money back 
quaranta. Jay Norris Corp., Dept. WV-42, 
1 Hanse Ave., Freeport, N.Y. 11520. 


ONLY $15 brings you the detailed plans & 
full size pattern set to build the Miagara, 
this 20' tandem axle travel trailer. It's one 
of 5 "build-it-yourself' models introduced 
by Glen L. Also a full line of component 
kits, campers & pick-up covers. For Free 
Brochrure & further info, write: Glen L Rec- 
reation Vehicles, Dept. PS-4, 9152 Rose- 
crans Blvd., Bellflower, Calif. 90706. 


tme mi "-Á— ui T-IT-YIET Sai Sia I1 IJ TEST ir 


BUILD YOUR OWN CANOE: 


WOOD & CANVAS = 

FACTORY MOLDED! 
FIDERGLASSI 
= 


= 


Vea rcv 
MODELS 
| TO CHOOSE 

į From $4050 


i mascwoooxm TRAILCRAFT, INC. 
i BOX 60696 CONCORDIA, _KANSAS_ 66901; 


= 2. IE I1 I1.) 


[| 
FREE | 
CATALOG 


easy new way to weld 
burns solid oxygen 

even cuts 5/8" bolts 

$39.95 
complete 


WRITE FOR BROCHURE 


CLEANWELD PRODUCTS, INC. Box 1061, South Gate, CA. 90280 


E. 


xs 


B FREE! POWERFUL MUSCLES FAST!R 


gres New Discoveries in the science of body: g 
building. Our method will add inches of powerful 
fl muscles to arms, chest, shoulders & legs. Leal 


ge on trimming the waist with ultra-modern 

methods—fast! Results Guaranteed! Send for free 

Mbrochure. Universal Bodybuilding Box 485-A 
Dearborn, Michigan 48121 


SUPER AWL works like a machine! Sews & 
repairs leather & all tough materials. Does 
lockstitch automatically. Comes with 2 
special needles, wrench + 30 ft. spool of 
waxed thread & directions. No. 5029 Super 
Awl $1.98. No. 5030 Extra 25 yd. skein of 
thread 59¢. Add 25€ pstg. & hdlg. Foster- 
Trent, Inc., Dept. 555SA, 2345 Post Rd., 
Larchmont, N.Y. 10538. 


I-N-V-E-N-T-0-R-S 
WE NEED INVENTIONS 


echt Invention for cash—need money for patent?— 
ol echnical problems holding you Di back? Universal in- 
ventions h helped inventors all e world Just 
like sd B not you? inventions | seni the magio 
spring-board to sudden riches. REMEMBER, we either 
ne i ur invention or pay you a cash bonus. Write for 
&. 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


Patent TO OL POWER a 


Pending 

"UT 110 VOLTS D.C. 

3,000 Watts 0-50 amps from your cor's 

alternator. Operates heavy duty drills, 

saws, and lights, battery charging. Arc 
welding. Does not operate A.C. motors on refrigerators 
and air conditioners. Installed in 10 minutes. Guaranteed 
9 years. $25.00 Postpaid, Dealerships available. 


A.C. Generators 
60 Cycles, 110 Volts, 
Fanbelt driven. Runs power tools, 
T.V.'s, refrigerators, radios, A.C. 
motors to 1: H.P. Cannot operate 
Gir conditioners, 1,500 - watt 
$50.00 plus $5.00 postage. 3,000. 
watt $99.50 plus $6.00 postoge. 
P.O. Box 7066, 2821 Mays St. 
CO. PS Amarillo, Texas 79109 


CLOCKS | 


NOW AT BIG SAVINGS! | 


Send just $1 for plans & instructions to 
build choice of: (A) Grandfather, (B) 
Steeple, (C) grandmother—plus informa. 
tion-packed catalog of movements, dials, 
parts & kits to build these & 16 other fine 
looks. All 3 plans—52.50, Catalog alone— 


MASON & SULLIVAN COMPANY 
Dept. PS4, Osterville, Mass. 02655 


MAN -SIZE 
CONOMY 


TRACTOR 


more pull-power, more tool-power 
... Not just a "weekend toy" 


Here's a rugged, no-nonsense garden tractor that does more kinds of jobs, 
and does them faster and easier than anything in its price class. 
That's because Economy is a special kind of tractor. Its balanced 14 hp 
engine delivers nearly 10096 of its power through an automotive all-gear 
drive. No belt slippage, no fluid drive to waste horsepower. Economy also 
has a bigger frame, larger wheels, higher clearance, and more weight 
and traction. Clutch, transmission and differential are rated for 25 hp. 
It handles the bigger, harder-working tools shown here, 

Write for free catalog . 


CONOMY 
TRACTOR 


1005 A-4 Anoka Avenue 
Waukesha, Wis. 53186 


Mow 2 to 3 acres an hour 
with this 60" Economy 

mower. Just one of 20 M 
man-size attachments for d 
big-job performance. ` 


Hydraulic Loader — lifts A ton of 
snow, earth, gravel, etc., 69” high. 


Moldboard Pio — tats 10" " 
furrow. Rotary tiller also available. 


Bulldozer-Snowplow — has 18" x 48" 
blade, angles left and right. 


48" Snow Blower — clears 16" deep 
snow In one pass. 
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E Sii ond nd coverage of 
hunting,fishing, camping G 
adventure-including special , IE 


monthly reports of game 
peer in your region! a 
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Camping- "Fishing Spc Spino 
i Uproar ls the Game 
Bowhunt for Chucks 
Spring Chinook Fun 


= 
Turky Hunt m Js ie 
TO: OUTDOOR LIFE, i 
P.O. BOX 2854, BOULDER, COLORADO 80302 


of Outdoor Li£e and | 
bill me $3.00 (s SHEAS A) | 
[EXTRA SAVINGS © E 


| ]24 months*6 | 


New Ice- Fishing Action = z 
Never Say Never About Bears ina ari AS 
Best Bass Bait in World? s POE, 


Detach and Mail Order Today! INI) 


| city/ vie gl IL il | 
SIND MO MONET MEA BILL You LATER! | 


NI SUVU VVU VOVO VdV vvv 


Safaris in the Seventies Will Be Different 


UF COUPON IS MISSING, WRITE TO: OUTDOOR NZ 
P.0. BOX 2854, BOULDER, COLORADO 80302) 
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000004 Half. Price : Subscription Offer posso: Qj 


| MY SPARE TIME HOBBY 
MAKES ME 


$500 an hour 


CASH PROFIT ` 


GOVT. SURPLUS [SAVE 29° 


uns LE Ta 


and other bargains 


SAVE to 90% 


Fantastic catalog. Fully 
illustrated. 1000's of 


bargains in hydraulics, 

electrical, marine, aircraft, 
automotive items and more! Send 356 postage & 
hdlg, In a hurry? Send $1 for airmail, You'll be glad! 


SALES C0. Dept. PSC |. 
8501 Steller Dr., Box 2727, Culver City, Ca. 90230 | 
Batisfying world-wide customers since 1045 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot! ... and 


SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items, 


FOR COLLECTORS—these rare coins (full 
silver content) in fine condition come in 
crystal clear presentation case. Includes 
Wallsing Liberty Half Dollar, Standing Lib- 
erty Quarter, Mercury Dime, Buffalo Nick- 
el & Indian cent. A treasured gift & sound 
investment at $3.50 ppd., 2 for $7. Free 
catalog. Novel Numismatics, Dept. PS-2, 
31-2nd Ave., New York, N.Y. 10003. 


- START YOUR OWN SPARE TIME BUSINESS. 
Be C Pe egt ap time into 
as rofits wit our own 

Rush $2.00 for book \ COMPLETE SHARPENING SHOP. . Grind 
about Aluminum Molds «x pads t saws, knives, scissors, skates, lawn 
with prices and production trade secrets | —— 75, mower blades... all cutting edges. 
direct from world's largest mold manufacturer, AES Your Own Cash Business with no 


| "BB 4 | , >= inventory...right at home... no 
GEPEL 78 mes SIME BON «ig: fo select from. cat | A ‘> experience needed. 
SHE ra Send $2.00 CONCRETE MACHINERY. COMPANY "^x. FREE BOOK tells how you can start 


| 7 ) | your own spare time business 
Today To > p, 0. BOX 33 e HICKORY 7, N, C. 28601 while you are still working at your 
regular job. Low Cost — time pay- 


1 ments. 30-Day Free Trial. 
FRE! | 24. COSTS $2 1 Just Mail Coupon—No Salesman Will Call 
@ A YEAR : | ——— —— — —— € À— € — À À € e € =- 
| Each bi-monthly issue of FREE is a gold mine of , | , BELSAW SHARP-ALL CO. i 
i I exciting FREE OFFERS and where to send for "E 703A Field Bldg. Kansas City, Mo.64111 | 
| orr hono « chs equ them. vu pun oiii n peser dier maga: "dE Send details of FREE TRIAL OFFER and 1 
Trn SF GONE Bl Eu Zines , samples, educationa ems Free Book "'Lifeti ity! N 4 . E 
— A A FREE medical library! Even a FREE Art Collec. 1| | ‘ree Book "Lifetime Security? ‘No obligation. | 
FREE 68 PAGE CATALOG. Accessories for j tion. Money Back Guarantee. Send $2 today, to: ai Name i 
ise camping pontes. T MDC I FREE PUBLICATIONS, INC. i| i 
rive & jeep accessories. Also tire pickers ; ISHINE 2. Address 
Rulde-racommiendations, load, inflation hkmmP.0, BOX 1053-11 FLUSHING, N.Y. 11352 mme | . i 
data. Get your free catalog by writing to: | City " 
Dick Cepek, Dept. PS-4, 9201 California ‘= i 
Ave., South Gate, Calif. 90280. 1 State Zip " 


Works with Any Gar-Fortable or Home 
Radio! Just Plugs in-No wiring-—3 
minute hookup! Switch instantly from 
regular to All Police-Fire-Eme rgency- de. 
Commercial -Taxicab-State- City- ll t a 
2 way Radio calls in Your Area. Dual— gi 
Hi-Low Hands—-Over a Million Radio : 
Cara/Stations, Usa Everywhere-anytime- 
always works! 


(cash, Ck., M.O.) and i 
SEND ONLY M. 00 pay postman $7.99 plus COD pete. ‘er 
send $9.99 for ppd. Del. in US Complete, ready to use with 
{natruel| ons. One Year service arcanis 10. pay Monay Back 
r It reind). Amazing Offer food on ail— 
WESTERN RADIO Dept. BPS-4 KEARNEY. NEBR. 66847 


t REMDVES DIRT AND OXIDATION IN SECOM y 
= - J 


TELESCOPE M 557 ten 


ultrabright images, 45X and 75X for 
extra long range. Guaranteed to 
bring people, sports, ships, 
moon, etc. 75 times closer << = vat Rey ha mind, 
(ARSA USE BE aes use, 4 ground, polished lenses; 
Most. o : 5 sections, brass bound, 3 feet long, 
clases to 1 foot. Directions for use. Money 
back guarantee. Postpaid. Order now! 


In the shop, garage, home... 


ALUMINUM 
CLEANED and 
RESTORED 
INSTANTLY with 


alu nianu 


JUST SPRAY 
IT ON... 
HOSE IT 
OFF! 


TRY IT! 


16 oz. 

plastic 

spray 
container of 
ALUM-A-NU 
shipped to 
you for 

only $3.49, 
postage-paid. 
Available by 
mail order 
only. 

Don't delay — 
Today send 
check or 
money order 
with name 


PLASTIC COAT YOUROWN TOOLS 


NOW APPLY A HEAT CURED PLASTIC COATING 
TO YOUR OWN TOOLS. PLASTIC APPLIED BY 
DIPPING, NO MOLDS ARE REQUIRED. CURING 
OF THE COATING I5 DONE IN THE OVEN OF 
YOUR KITCHEN STOVE. KIT WITH COMPLETE 
INSTRUCTIONS. ONLY $10.50 (NO C OD. 5| 


AMERICLAD CO. P.O. BOX 9155 
CLEVELAND, OHIO 44137 


MONEY-BACK GUAR, 
Ap 


Easy to Build PLANS 
AND INSTRUCTIONS fo 
Go Kart . gebe 

Mini Bike E pd 
Mini Car ...............53. 


Pedal Boat 
Sail Boat 
Snowmobile Sleigh È 
MINI VEHICLES PLANS 
Dept. A P.O. Box 92 
Chazy, M.Y. 12921 


S39 4HNS WANINNTY S12310H8d ONY siv3> 


PORTABLE STEAM CLEANER 


“Steam in 60 Seconds” 
CLEA engines, large or small 
— jown mowers—air filters 
3 year guarantee on coils 
& firebox. Uses liquid soap 
—weighs 120 lbs. 
WEDCO MFG., INC., Dept. 5-1, 
Box D, Jackson, Wyoming 83001 


PUMP DRAINS pools, cellars, laundry tubs 
i IRRIGATES — CIRCULATES — SPRAYS 


Heavy duty ball bearing pump. All metal, rust- 
proof Type XB. Stainless shaft. Use la HP or 
larger. 1 HP 1,200 GPH 60' high or 3, Vus 
LIL GPH 25 well. 5,200 GPH max. 114" 
Cak 1" out. Belt or direct drive. $13. as 
E! Type P won't rust or clog. Bronze bear- 
ing. To 2,400 GPH. 1" in; 34” out. $9.95 
P'pd cash with order. Money back Guarantee, 


_LABAWCO, Box 34, Belle Mead, N.J. 08502 - 
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DEVELOPED & PREPARED .*—-————- FREE CONSULTATION— — — — — — and address to: “uu 
| 8 | | 
ELOLER © PREPA THE RAYMOND LEE ORGANIZATION INC. : ose 
Second Decade of Reliable Service to : SEND FREE PRODUCE MARKETING" I Chania Concepts, Inc., Dept. PS 
INVENTORS e MANUFACTURERS e LAWYERS 1 i j - P.O. Box 27147-15469 Whitcomb 
- Fi i. — eee ee paG WE BOR ORB BO. OA OR wa 1 
United M RM IM _ Examiner - ioa | Detroit, Michigan 48227 
United States Department of Army former Patent Adviser " Teli n ^ cud ra kk a RR TR PO ee AA Rm x mmc Em I 4, = - à 
international Chamber of Commerce B ILE State. ........ Zio..... d > 54000 WHOLS u03 1v30I +: s32v.4uins 031° 
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A SPLIT SECOND | Sho 


IN ETERNITY 


DEO E 


The Ancients Called It 
COSMIC CONSCIOUSNESS 


Must man die to release his inner con- 
sciousness? Can we experience momentary 
flights of the soul—that is, become one 
with the universe and receive an influx of 
great understanding? 


The shackles of the body—its earthly 
limitations—can be thrown off and man’s 
mind can be attuned to the Infinite Wisdom 
for a flash of a second. During this brief 
interval intuitive knowledge, great inspira- 
tion and a new vision of our life's mission 
are had. Some call this great experience a 
psychic phenomenon. But the ancients knew 
it and taught it as Cosmic Consciousness— 
the merging of man's mind with the Uni- 
versal Intelligence. 


Let This Free Book Explain 


This is mot a religious doctrine, but the 
application of simple, natural laws which 
give man an insight into the great Cosmic 
plan. They make possible a source of great 
joy, strength and a regeneration of man's 
personal powers. Write to the Rosicrucians, 
an age-old brotherhood of understanding, 
for a free copy of the book, "The Mastery 
of Life." It will tell you how, in the pri- 
vacy of your own home, you may indulge 
in these mysteries of life known to the 
ancients. Address: Scribe C.D.U. 


She ‘Rosicrucians 


SAN JOSE (AMORC) CALIF., 95114, U.S.A, | — 


| NEW 1972 ARC 


1| WELDER 


SEND THIS COUPON 
Please Include Your Zip Code 


EE _ — c —=—-— — —ree ee ep 


| Scribe C.D.U. 
| The ROSICRUCIANS (AMORC) 
San Jose, California 95114 


Please send me the free book, The Mastery | 
| of Life, which explains how I may learn to i 
| use my faculties and powers of mind. | 


| ie — oe 
| Address 


| City 
| State 1 1 Zip Code. 
La 


———— — 
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4,000 UNUSUAL BARGAINS listed in new 
free catalog. 148 pages of hard-to find 
items for hobbyists, experimenters, stu- 
dents, gardeners, etc. New items in the 
ecological & physical sciences, optics, sci- 
ence & hobbies. 99% of orders shipped 
within 3 days. For your FREE catalog #722, 
write: Edmund Scientific Co., 380 Edscorp 
Blvd., Barrington, N.J. 08007. 


kn. EE 
2 Li pU? 


Lit ni HE LP F 

BLOCK & TACKLE lifts up to 2,000 Ibs., 
n weighs only 15 oz. Strong enough to 
ift large game, machinery, boats, etc. 
Steel & aluminum construction, 65 ft. 
nylon cord, 7-to-1 ratio, One hand opera- 
tion. Complete with instructions, $8.95 
+ 75€ post. Larch, Box 770 Times Sq. 
Station, PS-4, New York, N.Y. 10036. 


Send 25€ For Big Bargain Catalog 
1000's Of Bargains; Surplus, Excess Inventory, 
Brand Nome Equipment T 
COMPRESSORS « WHCHTI è GEAR MOTORS 
HTDRAULICS e SCREW JACKS a CB RADIOS 
TELEPHOHES « WELDERS a POWER PLANTS 
| SURYETIMG INSTRUMENTS « ELECTRONICS 


AIR TOOLS « TAPE RECORDERS « TARPS 
WALKIE.TALEIES è PUMPS è BINOCULARS 


"HATHPACTIOR DE HOSET DACT AVARLaTET™ 


Lincoln, Nebraska 
Zip Code 68501 


_AUTO-CRUISE CONTROL 


NOW! Cruise the open highway in 
comfort and safety. Clamps in 
minutes to the pedals of your auto» 
mobile, Easily adjusts to different 
throttle settings, Brake action re- 
leases accelerator. Maintain legal 
speed limita with up to 20% bet- 
D" . ter M.P.G. Fits most cars, Include 
lice OU. car make, vear and model with or- 

à i der. Money refunded if not com- 
pletely satisfied, 


la A 
$5 to "MACO" Box 5583, Toledo, Ohio 43613 


Pack -M- Bearing Packer 


HANDY TOOL FOR Trailers — Automobiles — 34 Ton Trucks 


® SAVE MONEY M 

e AVOID BREAKDOWNS 

e DO IT YOURSELF 

FREE Cartridge Barium X Grease 
I 


Extra Grease .99 ea. 


MOLINE LUBRICANTS «s 3212 $895 


Boulder’ Colorado 80303 Post Paid 


WELDING HEATS 


Plugs in any ordinary 110 volt outlet. Buy direct from the factory and sive $5. 
Complete — nothing else to buy. Includes " duty cables "electrode holders 
*ground clamp "extra welding rods "full tace mask. Heavy duty — 5 heats for 
welding, soldering, cutting and heating. Easy to operate; step-by-step instructions 
included. Ideal for the home handyman or craftsman — pays for itself repairing 
cars, trawlers, lawn equipment, boats, etc. 

10-DAY MONEY BACK GUARANTEE, Send only $2 and pay postman $17.95 
plus postage when delivered, or send 519.95 for prompt postpaid shipment, 
Return within 10 days for refund if not completely satisfied. Orders filled 
promptly — check or money order. LIFETIME GUARANTEE, 


MINI & ARC WELDER Department C, 2635 Main Street, Houston, Texas 77002 
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ppers' Showcase 


|FREE! World famous catalog of hard-to-get Novelties, 


4 
d 
rJ 
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FREE BEANS. For you to see how tender 
& delicious to eat a green snap bean can 
be, Burpee will mail you a big 50g pack- 
age of seeds free. Just send Burpee 254 
for handling & mailing. (Or send $1 & get 
a full pound of seed postpaid.) W. Atlee 
Burpee Co., Dept. PS-4, 7952 Burpee Bldg.. 
Phila., Pa. 19132 ® Clinton, lowa 52732 
* Riverside, Cal. 92502. 


eld 


MAKE ANY CAM A PITCHER! “Liqui-Pour" 
is a sharp pointed can opener, with a plas- 
tic body & screw-on cap which makes the 
can airtight. Store can on its side without 
spilling. Handy in kitchen or parage. Or- 
der cat #265227 at 98¢ each, 2 for $1.79. 
Add 25g ea. pp-hdlg. Hanover House, Dept. 
Z-209, Hanover, Pa. 17331. 


LEARN UPHOLSTERY AT HOME 


i & Woman All Ages! Sand for fr book on learning to rua 
cadet chairs, divans, footstools, all furniture for BIG MONEY in 


bia XE rM Nus ‘mits, Wi show you how 
Ps j ! nt or : qe 
aL] -— EVERYTHING needed 


start: (1) Homa 
and & 


Box 899-FHG, Orange, Calif. 92669 


INTRODUCING THE NEW REVERE INFLATOR!! 


Will INFLATE or DEFLATE Inflatable Bonla, 
Alr Mattresses, Beach Toys, etc. in just sec- 
onds, A light welght, all metal air pump 
with a 70 ft, cord and 2 special adaptera for 
all inflatable valves. 

Comes in 12 volt DC or 110 volt AC models 
for just $29.95 plus postage. A dual voltage 
model is avallable for $49.95 plus postage. 


REVERE SURVIVAL PRODUCTS 


Div, of Revere Supply Company, Inc. l 
Dept. PSD 605 West 29th St. Mew York, N.Y. 10001 


A Certified Inflatable Service Station 
NOVELTIES 
Free Catalog 


Tricks, Jokes, Pranks, Hobbies, Sports, Science. Elec- § 
tronics, Peace & Love Gear, Mod, Psychedelic, Cloth 


j Patches, Shirt Transfers, Lights, Jewelry, Bargains, BÍ 


Gadgets, Books, Games, Photo & Optical, Tools, etc. 
No letter necessary. Send ad, name, address. Johnson È 


porta Co., Dept, C-114, Mt. Clemens, Mich. 48043. § 


BE TALLER! 


BE TALLER! Girls go for 
tall Men. 

If you could grow 2-6 
inches taller in one month 
would you spend 25c to 
discover how? 

Fantastic, new break- 
through method of in- 


creasing height quickly, 
safely and naturally. No 
exhausting exercise, ap- 


pliances, drugs or ele- 
vators. PLUS, results guar- 
anteed. Air mailed Proof 
25c. | 
HEIGHT INCREASE BUREAU: 
P.0. Box 146- 11516 
Brampton, Canada 


Take this Free Lesson 


in Accounting 


International Accountants Society invites you to accept this interesting lesson. 
It could start you on the road to a prestige career 
in an exciting area of business today. 


Here is your opportunity to acquire one of 
the world’s best-paid skills — accounting— 
at home, in your spare time. And to show 
you how you can learn accounting, we are 
offering you a free lesson— without 
obligation. 

We want you to see for yourself how you 
could benefit from the practical, thorough 
methods developed by the International 
Accountants Society. Of course, no repu- 
table school would guarantee success. But 
thousands of people who have taken this 
lesson, and developed their skill through 
our training, have gone on to successful 
careers as accountants, office. managers, 
auditors, controllers and business 
executives, 

It makes no difference what kind of job 
you have now. If you have a high school 
diploma or equivalent —if you like work- 
ing with figures— then one of the world's 
best-paid careers may be open to you. And 
you can go as high in the business world 
as your ability will take you. Accounting 
training opens the door to executive posi- 
tions— even to top management — because 
accounting is such a vital part of every 
business today. 


Accountants wooed and 
rewarded as never before 


Almost without warning the needs of 
American industry have exploded—creat- 
ing a demand for trained accountants that 
has far outstripped the supply. Today, 
and for years to come, this “accounting 
gap" offers a real incentive for ambitious 
men and women who are in humdrum, 
dead-end jobs. 1t offers an opportunity to 
say goodby forever to scrape-along salaries 
of $100, $125, $150 a week. And once you 
learn accounting, you'll have a valuable 
skill no one can take away from you for 
the rest of your life. In good times or bad, 
accountants are always needed, always in 
demand. 


How you learn the skills 
of accounting 


Since 1903, the International Accountants 
Society has trained thousands of ambitious 
men and women to become accountants. It 
is the largest and most respected home- 


study school devoted exclusively to the 
teaching of accounting and allied subjects. 

One key to the school's success is its 
practical technique of teaching: you learn 
by doing. You do what accountants do— 
face the problems they face— just as 
though you were learning on the job. This 
is not only an effective way to learn, it is 
highly enjoyable. You actually see your 
skills grow, lesson by lesson. And every 
step of the way, you are guided by skilled 
faculty members who are Certified Public 
Accountants with both practical and teach- 
ing experience in the field. 


Here's what students say 


This personalized training has helped men 
and women all over the country find pres- 
tige jobs in accounting. Here is what some 
of them say: 

"International Accountants Society has 
helped me gain a much better position . . . 
The future looks excellent: another pro- 
motion only 30 days after receiving my 
diploma. My three promotions doubled 
my salary."— John C. Miller, Sturgis, 
Michigan. 

"My salary has increased manyfold 
since I started studying with IAS. Your 
inspiration and guidance have been of 
priceless value, and your course has proved 
to be a key to my success." — R. W. Engel- 
horn, Los Ángeles, California. 

"IAS provided me with the training to 
advance ...and enabled me to qualify for 
a Public Accountant's license." — William 
W. Rasmussen, Rapid City, South Dakota. 


"In six months from the time I started 
the course I have changed jobs, increasing 
my pay approximately 75 to 100 percent. 
Words cannot express my gratitude to 
IAS? — George B. Simmons, Murfrees- 
boro, Tennessee. 


Major firms use our training 


Companies like National Cash Register, 
Burroughs Corporation, Gerber Products, 
Foremost-McKesson, Olivetti and many 
others use the International Accountants 
Society to train their own employees in 
accounting procedures. Thousands of 
former students hold top positions with 
leading business corporations and the 
government. 


Send for free lesson and 
brochure 


Mail the attached card and we'll send you 
our free Sample Lesson in Accounting 
along with a 24-page brochure, “Your 
Business Success Through Accounting” 
that tells you more about the school. 

Take that all-important first step by 
sending for your free lesson and informa- 
tive brochure today. If card is missing, 
send coupon below. 


International Accountants Society 


A Home Study School Since 1903 ia 
209 West Jackson Boulevard 

Chicago, Illinois 60606 veto US 
Please mail me your Free Lesson and 24-page 
brochure describing the opportunities in 


Accounting. I understand this does not obli- 
gate me in any way. 


Mr. 
eT 
| Miss (Circle one and please print) 
Cee, 
City 


dune 


* APPROVED UNDER THEGIBILL* 
i © Check here if eligible for GI Bill benefits. 
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Let “Mighty Mac” help you increase 


Garden Output... 


You, too, can have bumper crops. 
and rich, crumbly soil— 
economically and 
effortlessly—with the 
"Mighty Mac" pushabout 
shredder-grinder. Makes instant 
mulch and compost from 

tree trimmings (1%), manure, 
corn stalks, green crops. Don't 


Model 9-P Compost 
Shredder-Grinder 


| USC È : P. 

| AMERIND-MacKISSIC 

| INCORPORATED l use a 
| Box 111 . Name 

| PARKER FORD, PENNA. 19457 Address 
i Dept. P City 


Fes sm: SS ce: SSS = 


Gentlemen: | am interested in [ ] tractor-mounted 
[ ] self-powered Mighty Mac. 


Reduce Air Pollution 


burn those dead leaves— 
compost them! Available as a 
4 HP or 5 HP self-powered 
unit or as an attachment to 
your lawn and garden tractor. 
Units available for Cub Cadet, 
Simplicity, Bolens, Allis- 
Chalmers, John Deere, Wheel 
Horse, Jacobsen, Ford. 


brand tractor. 


nd 


_ State Zip  -. 


PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 
Teaches you how to pick locks, de-code, make master keys, repair, 
install, service, etc. New selt-instruction lessons for every handy- 
man, homeowner, carpenter, mechanic, service 
station operator, fix-it shop, hardware dealer, 
gunsmith. 53 easy, illustrated lessons. Full price 
_|only $7.85 postpaid. Satisfaction or refund 
Gi " guaranteed. Mail order today! 


Nelson-Hall Co., Dept. DY-1 
325 W. Jackson Blvd., Chicago 60606 


FRUITWOOD 
TOP TABLES 


Enjoy the 
back to 


tU red - 


Sanded, hewn 

and cut by 

hand by the 

| descendents of 
the ancient Mayan civilization, each table top 
is 3" thick and comes from trees over 100 
years old in the Jungles of Central America. 
You can actually count the rings. Hand | 
rubbed oil finish top complete with 3 Fruit- | 
wood legs. Entirely handcrafted to LIVE for- 
ever in natures TRUE design. Table makes | 
wonderful family heirlooms and conversa- 
tion piece. Sold only through us—for a 

| limited time only, by special government 
permission, Sold previously for $250 and up 
retail. 
Specify cocktail table height (16") high or 
Dining table height (30") high when ordering. 
30" Diameter $39.90—36" Dia. $49.90 42" 
Dia. $59.90—48" Dia. $69.90—54" Dia. 
$89.90. Add additional 10% for dining size 
base height. 
Send check or M.O. Money Back Guarantee 

FURNITURE IN THE MAIL CORP. 

Dept. PS, 1705 Ist Ave., New York, N. Y. 10028 
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zy Men-Women, new Drop Ship Plan offers 
% fast profits without product invest- 

ment! Deal direct with overseas 
sources. Buy small quantities. Prices 
shown include duty & postage. Full or 
spare time. Write for FREE PLAN, state age. 


5.24 Field 
Glasses "€ 
Jade Ring 1.43 


QUANTITY PRICES 
EVEM LOWER 


MELLINGER, Dept. F2244, 6100 Variel, Woodland Hills, CA 91364 | 


A 
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= 
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QUICK-CHANGE to suit your mood at a 
moment's notice: Mustache $2, Sideburns 
$3. VanDyke $3. All 3 $6. All 3 Deluxe $10. 


Wear in combination or separately to 
change & improve your appearance. Look 
excitingly different, instantly. Looks real. 
State color or enclose sample of hair. 
Money back if not satisfied. Masculiner 
Co., Dept. 427, 160 Amherst St., E. Orange, 
N.J. 07019. 


TWIST DRILL SHARPENER includes 3" 
Aluminum Oxide Grinding Wheel with !4" 
shank; Twist Drill Holder for bits to !5" 
diameter & adjustable safety Tool Rest 
Guard. Stock #220M. Only $2.98 ppd, 
Arco Tools, Inc., Dept. PS-4P, 421 W. 203 
St., New York, N.Y. 10034. 


= HYDRAULIC JACK REPAIRS 


E Earn While You Learn In Your Spare Time 


X P Trained and qualified mechanics needed NOW to service 
inoperative hydraulic jacks. BIG opportunity for ambitious 
men. We show you HOW — in your basement or garage to 
earn spare time cash in an expanding industry. Don't wait, 
ACT NOW! Get the facts. 

Write for folder No. PS4 and free bonus offer. 


INTRODUCING WUNDR/VU . .. a 


The Unusual—First 3-D Television 
& Cinema Stereoscope 


An amazing revelation in Three Dimensional Viewing of 


Television and Movies, Immediately 
see the difference . . . Simply look 
through the WUNDR/VU Stereoscope 
as fieldrlasses. vlewing your favorite 
TY show or cinema and it will convert 
the ordinary picture into an unbeliewve- 
able living panorama of -D Stereo- 
scopic effect. Take WUNDR/ 
YU to the movies—thrill to 
the giant life-like 3-D per- 
spective. Introductory offer 
$8.50 postare paid. 82.00) 
add. outside U.S.A. Send 
check to: | 38 


WUNDR/VU Co. P.O. Box 123-D Bellwood, Ill. 60104 


BUILD YOUR OWN 


GRANDFATHER CLOCK 


Save over 50% by building your own grand- 
father clock. Stately, straight-sided 
“AMERICAN CLASSIC'' with beveled plate | 
glass sides. Narrow waist designs; “SPIRIT 
OF '76'*' with finely sculptured crown and 
brass-tipped pillars; or easy to build, always 


popular “SPIRIT OF THE CENTURY." Our 
kits are Red-i-Kut, semi-assembled, hand- 
crafted of solid 44" kiln-dried mahogany, 
cherry or walnut. Tubular bell or West- 
minster rod chimes. Moving moon dials 
Painted by our own artists, and our own 
original Goddess Diana or Lady Florentine 
pendulums. Gorgeous solid bronze dials 
with raised numerals and corners. Send 
$2.50 far all three plans, plus description 
of kits and movements, as folks have for 
more than fifty years. 


KUEMPEL CHIME CLOCK WORKS & STUDIO 
Route 3, Box 240 5-4 © Excelsior, Minnesota 55331 


| STOP-A-LEAK 


Quick home 
owner's 55" T. D. 
repair kit for 
stopping deaky 
garden hose, 
Unbreakable 
nylon hose 


mencders, wash- 
ers, and fittings 


Install in sec- 
onda, Hose 
clamps included. Ideal for around the home or lake 
cabin. Send $2.75 plus 50é for postage to: 
ANTOINE MFG. & SALES CO., 
212 Ontario St. S.E., Minneapolis, Minn. 55414 


Dealer & Dist. Inquiries Invited 


d C J k 3 TER 


POP : TOP 


| Get more than 6'0” floor to ceiling clearance in 
| your van for less than $79.00 using our POP * 
| TOP plans. For more information send $2.00. 


| POP è TOP CAMPER 
Dept. PS-4, P.O. Box 21601, St. Louis, Mo. 63109 
$2.00 refunded on purchase of plans. 


howcase 


NEW CATALOG & TECHNICAL MANUAL 
offered by General Kinetics Co., one of the 
leading manufacturers of high perform- 
ance camshafts for street use & racing. 
Info on many new camshafts & valve train 
components & tips for both beginners & 
experienced performance mechanics. $1. 
General Kinetics Co., Dept. PS, 5137 Trum- 
bull, Detroit, Mich. 48208. 


TIRED of watching 
others get all the 
attention? Let me 
show you how to 
get a he man 
body! Just specify 
the book you want. 
Broader Chest, 
Shoulders/ More 
weight/ Slimmer 
Waist, hips/ Better 
Sleep, energy/ 
Powerful Arms, 
legs. Yours FREE, 
No obligation. 
Charles Atlas, 
Dept. 14, 115 E. 
23 St, Mew York, 
N.Y. 10010. In Eng- 
land: 21 Poland St., 
London-W1. 


1 
Powerful electronic detector À 
finds buried gold, silver, , i 
coins, etc. 5 new models. IW 
Write for free pi 


a ER ——— 
= RELCO,»e.»s 197 
^ BOX 10839, HOUSTON, TEX. 77018 


: Le 


EDUCIBLE 


PTURE AGONY 


IEMOVED tor trial 
OSTS YOU NOTHING) 
. . WHEN vou slip into a 
»w-cost, contour-designed ^ uu 
irooks Patented Air Cush- ^ 
in Appliance! Your re-i 
ucible rupture will be held : 3 
1 securely yet gently. You: 
an enjoy heavenly comfort . ue E: 
ight and day at work or play. s this worth 
no-risk trial? Write for free facts now. 
ROOKS CO., Box 348 K, Marshall, Mich. 49068 


um om ee ee prio a 


.$ 
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| Learn from experts how easy it. 2 
is to make big money at home — 


with easy to draw cartoons. 
send 25¢ for postage & handling. 


SUCCESS, Dept. 700 
n 885, Dearborn, Mich. 48121 


= STATE = — 
unmEmEEmEEHEESM 


small investment, 
burdens of complicated 


' È struction, 
(È 5 swivel-back COMFORT, 
5 , T Champion reports: 


Fast & QUIET, 
Shark for 


E 


READING ALASSES 


High - quality, 
plano - convex 
lenses in stylish 
smoke - color 
frames magnify 
fine print, make 
it easier to do 

close, precision work. Metal hinges for long wear. 
For folks over 40 without eye disease or astigmatism 
who simply need magnifying lenses. If not satisfied, 
return postpaid in 30 days for full refund. An out- 
standing value at $3.98. State age, sex. Add 45$ post- 
age. WEL-KING PRODUCTS, Department —PS-42GL, 
811 Wyandotte, Kansas City, Missouri 64105. 


9390. 


AMERICA' S 
HARDEST 
HITTING SLING 
Range 225 yd. —232 fps. 


Matched replacement rubbers anc 


LEATHER pouch assembly $1.00 
At dealers or order direct. 


WRIST ROCKET® Mfg. 
P.0. BOX 471-A 


Columbus, Nebraska 68601 


GENUINE Folbot RECREATION for 
WITHOUT the continuous 


protective decks 


WORLD RECORD FISHING 

"Caught more large 
Tarpon in 1961 than anyone in the world, 
because my Folbot skims 
easily tows Tarpon and 
hours and SAFELY ashore, 
which revolutionizes fishing entirely."' 


NATIONAL SAFETY RECORD 


in handy Folbot YOU GLIDE smoother, faster 
& NOISELESS with paddles, oars, or sails and 
ride softly w. 1 to 10 
styles & sizes from 1 to 4 seaters, FOLD- 
ING or rigid PORTABLE 
KIT, er expertly FACTORY BUILT 


FREE color catalog 
FACTS & FIGURES 


Mail coupon or address to: 


FOLBOT Corp. Dept. P5472 
Charleston, 5. C. 29405 


SPRING SAVINGS NOW 


just ONE 


'big rig' operation 


large You GO CAREFREE anytime with COMPACT 
: Folbot . . rocky streams, lakes, marsh, 
DACRON surf & open sea. Superior non-sinkable de- 
Sail Rig signs provide SAFEST low gravity 
iva balanced low & high seating, substantial con- 


T9 . 


center, 


& EXCLUSIVE 


over water 


HP. motors. Many 


come in PREFAB 


MAGNIFYING 


Lowest cost flying, most 
fun. Holds world's records. 


Park in garage, fly when you 


like. Interchange wheels, 
floats, skis. Send $5 for 
INFO PACKET—see why the 
Bensen is the world's most 
popular homebuilt. 


RDU Airport, Raleigh, N 
NAME ; 
ROAM ADDRESS 
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spacious 
16 foot 


$19 


BASIC KIT | 


from $ | 32 


FACTORY BUILT 


Folding from $210 
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| ADDRESS l 
CITY 
! STATE. ZIP CODE 


TX TIS] BENSEN AIRCRAFT CORP. Dept. PS-42 


. C. 27602 


C WE | 


$ 00 ™ "b Pd. cin USA " C.0.D.’s 


Orders outside U.S.A. add $1.50 
for postage and handling. 
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Lindal Te Homes. 
They're a natural 


Naturally beautiful, naturally easy to 


build, that's Lindal. By using only the 
finest kiln-dried Canadian cedar in more 
that 70 distinctive designs Lindal can 
assure you years of carefree beauty. 

And, with parts precut and numbered, 
erection is quick and easy wherever you 
build. Plus, we tailor shipping costs to 
meet competition anywhere. 

So, whether its chalet or bungalow let 
Lindal show you the natural way. Check it 
out for yourself. Order your 
colorful 36-page Plan 

Book today. Only $1. 
m deeccccccccceccce 


M 
e 23 LINDAL CEDAR HOMES : 
e ea Dept. PS24 e 
" | 10411 Empire Way S. e 
. Seattle, Wa. 9817 e 
e (206) PA 5-0900 e 
€ Enclosed is $1 for my Lindal Cedar Homes € 
€ Pian Book. . 
* . 
e Name. e 
. o 
e Address. . 
e 

e City State Zip è 
° Area Code Phone ° 
. ; LJ 
Ld e 


CENTURY CLOCK 
4 Walnut grained plastic 
. kit engineered for assem- 
WY bly without glue. Move- 
ment is weight operated 
same with exposed gears. 
Only $5.00, it's a 
great conversation 
piece which tells 
\ time and is very at- 
i tractive. 
. Craftsmanship 
Catalog also lists an 
operating cardboard 
clock at only $3.95 
along with machine 
tools, steam engines 
and books as below. 
Send for yours today. 


CALDWELL 
INDUSTRIES 


Luling, Texas 78648 
SATISFACTION GUARANTEED 


| CALDWELL INDUSTRIES 
P.O. Box 170, Luling, Texas 78648 


13th Century Clock ...,..................0] $5.00 
Cardboard Clock .......... uL] 395 
Craftsmanship Catalog .. ..L] 2.00 
Teach Yourself Horology .. trani [] 3.00 
Practical Watch Repairing ...........[] 7.95 
Practical Clock Repairing ............ [] 8.50 
Simple Cardboard Models ..........[] 4.00 
Secrets of Ships in Bottles .......... [] 1.75 
o -NAME 
ADDRESS 


P.O. BOX M, CHESHIRE, CONN. 06410 | 


Order your Life/Time 
Calendar kit today. 


Kit includes finial, 
dials, hardware plus 
simple instructions 
for making frame. 
Brilliant color di- 
vides years in 12 
zodiak zones with 
places to enter birth- 
days, anniversaries 
or other important 
dates. Calendar can 
be used year after 
year by simply re- 
| setting center day 
* dial. 

Only " 95 A $1.00 postage & handling. 
Send check or money order to: 

CLS ENTERPRISES 


LIFE/TIME 
ZODIAC 
CALENDAR 


TWO-IN-ONE ELECTRONIC MARVEL- 
PHONE MONITOR & 
TELEPHONE AMPLIF IER | 


Can Be Used 
With Phone on 
Or Off Hook 


This minute-size de- 
vice used as è phone 
monitor attaches easl- 
ly ino installation 
necessary) to the 
side of your exten- 
alon phone and 
picks up conversa: | 
iions going throogh 


e » 
As a phone amplifier 
ekan receiver off hook 
Tou can have a hands D 
free conversation OS è 
without belng chained 
to your phone. This electronic wonder also enables yog to 
listen In on hush-hush conversation your teenager has. At 
the office, secretaries need to listen in without distarbing 
the conversation with typewriter nolses, te, Also 
wonderful second receiver when more than one party walls 
to hear the conversation, Has volume control, operates on 
standard mercury battery iinclmleri, Complete with ear 
plug. only $12.95 plus ie pp. Save $2.00—t 
$24.95 npud. 


Sead Check or M.O. Satisfaction due y 


J. W. HOLST, INC., — 295t- 9-472. 1005 E. 


East Tawas, Mich, er 26 


-— 
= 
b 


ALWAYS INCLUDE YOUR 


vit THIS DDD, 


the Gem stone you read about 
in The READER'S DIGEST 


Retort DIAMONDS 


Unset "Titania" m. 
gems, 1 to 5 Em». 
carats, for your : 
own rings. 
acc E 
PerCara 
ONLY... 15 


mm "Titania' set 
Masculine 


pax 


Write for FREE HANDY RING SIZE CHART & 120 PAGE 
FULL COLOR JEWELRY CATALNG. 


OUR 26th YEAR! 


10 Day Money. 
Back Guarantee 


' LAPIDARY CO, 
g Dept. PS-4, 511 East 12 5t., New York, N.Y, 10009 


STORAGE IDEA! 
E 
Handy Dondys are plastic caps that hook 
onto Yg" pegboard and hold quarter-twist jars, such o 
popular food jars with 1!5/," 
storing workshop supplies, parts, small tools, 
and household items, hobby supplies. Sample pack cop 
only: 10 for $1 ® 36 for $3.50 ® 72 for $6.00 ® 14 
for $11.50. Unbreakable, clear plastic jars only: 10 {fo 
$2 * 24—54.50 © 36—$5. 25 © 72—$11.50 € |44- 
$22 * 500—572. Prepaid U.S.A. No. C.O.D.'s. 


WICKLIFFE INDUSTRIES, INC. 
Box 286-PS-4 Wickliffe, Ohio 44092 


ZIP CODE WHEN ANSWERING ADS 


SILVO (BRAND NAME) TOOL CATALOG 

Thousands of 

exciting tool 
values! 


Thousands of Exciting Tool 
Values| Stanley, Millers 
Falls, Skil, Thor, Wen, 
Disston, Wiss Wellsaw, 
Dremel, Speedy Sprayers, 
Plumb, Huot, Kennedy, 
Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Ridgid and | 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard fo | 
Beat. Send 50€ for our big 146 page tool catalog to- 


day. 
SILVO HARDWARE CO. 
107 Walnut St. PSD4 Phila., Pa. 19106. 


Build-it-Yourself for FUN! Save $120 or more. 


New SUPER BRONC 


Ride this stormy, husky, big- 

performance Super Bronc! Earn -* 
up to $20 per hour as you assem- / 
ble kit. Compare VT-7 features / 

with any: Big 7 h.p. 4-cycle . 
engine, automatic load-sensing 
torque converter and big 21x 
12x8 rear tire. You get super- 
trac flotation—plus gut-power @ 
for sand, mud, snow and 4 

px Shock-mounted 18x 


VT-7 on 69.95 
pes" 


Folder today! 


duty shocks. 2 pairs folding HEALD. Inc 

foot pegs. Options: EXCLUSIVE dorem 

elec.start, lights, etc. Other kit pde a AH 
| $169.95 up. Satisfaction Guaranteed. ^  wich.49022 ` 
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ESTOP WEARING SHABBY HEELS! I 


HEEL SAV'R TAPS protect heels for long-life 
use and do it quietly. Save on shoe repair 
costs. Make new heels and shoes last longer. 
Leaves no scuff marks, will not skid. Made of 
DuPont Surlyn. Applies in seconds. — mE 
to give satis actory wear for one year 

fl 3 Pairs for $1 plus 25c postage & handling. 

Specify men's, women's or children's shoes. 
160 Amherst St., East Orange, N.J. 07019 


SAT-S-FY CO., DEPT. 56 


| 
— —— === c—_r_rrrrr or orx o eo’ TTT cr OOO 


i cant describe how much 
[fue course hag done for ma 
dll d cam say ur thank rau 

—Willy Frans, A ko "m3, 

Vurnon, B.C. 

"four course iz lantastie =y 

Hit are D'uckening and per 

| ting harder after every ies- 
Mon. Robe Tremblay, 

Wawas, Ontario : 


Yes, | need 250 skinny guys 
to test my fantastic Body- 
building secret TENSILE CON- 
TRACTION — by mail | don't 
care if you are young er not sé 
young, underweight, weak or flab- 
by, TENSILE CONTRACTION will 


Shoppers’ 


NEW PATCHING CEMENT. Takes Saty 15 
minutes to get rockhard, withstands over 
9,200 Ibs. u pull. Expands as it sets for 
ermanent gnis Self leveling. Great 
or patching wal basements, setting 
rails or posts. 144 Ib. box $2. 50 + 65€ 
ppd. 514 Ib. box 46.95 + $128 ppd. De. 
Witt's, Dept. PS, 111 Main St Dobbs 
Ferry, N.Y. 10522. 


WORLD'S TINIEST CAMERA. Sala 2" wide, 
1!4" high. All metal with view finder, fast 
shutter, both instant & time setting. Free 
roll of film (10 exp.) with each camera. 
Introductory offer (limited time) only $1 
ppd., uarantend: Big Three Enterprises, 
Dept. Garfield Place, Brooklyn, 
N.Y. 11215. 


"5: AN ALVA ALLEN 


Byes Power Punch Presses 
P. "Y # 1to 100 Ton Capacity 

| lì 164.20. Complete line of Punch Presses in 
tob hundreds of different style and mod- 


& motor el combinations. Write for Free lit- 
iss erature on punch presses and ac- 
ri. tere as — Feeds, Punch Units, 


ALVA ALLEN INDUSTRIES, Dept PS Clinton, Mo.54735 


TURN YOURSELF INTO A 


MONEY MAGNET! 


MAKE UP TO $50.00 PER HOUR 


IN YOUR SPARE TIME! 
Discover how to attract money to you like a magnet! 
National organization reveals selected opportunities 
to make $10.00 to $50.00 AN HOUR spare time, at 
home. Also how to get free samples . how to cash 
in on the population boom and collect "thousands . 
how. a $3.00 investment propels you into a million 
dollar business . how to buy almost anything at up 
to 35% off WHOLESALE prices . and dozens more! 
You risk nothing. Only GUARANTEED money making op- 
portunities are offered to members—you earn $1,000.00 
for every $1 you invest or you get back every penny 


PLUS 696 INTEREST! Send now for all details, entirely | 


FREE. 
NATIONAL OPPORTUNITY RESEARCH SERVICE 
199 Nassau St., Dept. 16-A, Princeton, N.J. 08540 


Print For Profit 


z 


Carda, Stationery, Advertising, 
labels, tickets, announcements, 
QSL cards, greeting, aympathy, 
prayer cards, etc. Save money. 
==] = Printfor others, good 
bes Have home print shop. Pays for 
o V. itself in a short time. Sold direct 
kx.” from factory. Easy rules sent. 
' Wesupply everything. Send 250 
for catalog. KELSEY PRESSES, 
72-L Meriden, Conn. 06450 


I I uL 


MAIL THIS Kelsey Presses Dept. 72-L 
COUPON TODAY Meriden, Conn. 06450 


1 enclose 25c send big catalog and free samples. 


Name 


Address 


City —  . hoà State 1 Zip 


| 


j : ff GARAGE RADIO | 
a f. DOOR OPERATOR CONTROLLED $3995! 
Tie A e SAFETY night and day year ‘round ® SECURITY door posi- 
-N~ tively locked when closed ® CONVENIENCE in-car control of 
door * EASY INSTALLATION in 2-3 hours * SAVE up to 
50% direct factory purchase ® GUARANTEED one year 


D - HELPMATE Equipment Co., Box 51 PS, Baroda, Mich. 49101 


DAMAGED SPARK PLUG HOLE? 


TT Repair It In Less Than Five Minutes— Easily — 
Surely —For Keeps! A Perfect Fit Every Time 


with HOFSTAHL CYLINDER HEAD 
RETHREADER KIT! 


vol m 


| ON LY LY g 12. 95" (Kit includes tool & 4 -— 


A damaged spark plug hole used to be an expensive, time - consuming nuisance. Used to be. 
But not anymore. For now - with the H FSTAHL CYLINDER HEAD RETHREADER 
KIT - you can repair it yourself - easily and in practically no time - do a perfect pro- 
fessional ai yet spend only a tiny fraction of what a mechanic would charge for the 
same wor 


The HOFSTAHL RETHREADER KIT comes with a combined tap and reamer unit plus 
four inserts of varying lengths. It's a cinch to use. Simply insert tap and reamer in the 
damaged hole, Reamer cuts out damaged threads while tap cuts in new ones, Hemove 
tap-reamer from hole. Attach proper insert to 14mm plug and tighten it into new hole. 
That's all there is to it. If some time later you want to change the plug, the insert will 
remain, It lasts indefinitely! 


When using a 18mm plug, follow the same procedure as above, using a 7/8" wrench to 
turn the tap-reamer unit. 


The HOFSTAHL RETHREADER KIT is truly the most practical, dependable, money- 
saving engine repair device to come along in years. Don't miss out. Order yours today. 


HOFSTAHL CYLINDER HEAD RETHREADER KIT has been developed specifically 
for use with 14mm and 18mm spark plugs on aluminum headed engines, 


14mm USED ON: Small engines, power lawn mowers, outboards, motorcycles, 
Porsche, Renault, Fiat, Simca, Volvo, Opel, Datsun, Chevy, MG, Mercedes, Jaguar, 
Triump, Chrysler and Volkswagon (any aluminum engine taking 14mm plugs). 


18mm USED ON: Motorcycles, sno-mobiles, outdoor power equipment, outboard 
engines (any aluminum engine taking 18mm spark pins 
10mm and 12mm tools and inserts also available, write today for full information. 


Complete kit including rethreader tool and 4 different length inserts only $12.95 
(price includes cost of mailing). Check or money order only. 


————_r_——m—'r_otP.’r_—_——__—__r_r——yi____'e—=0_0:-—__c_r__brr_l__G__l_—__h__=t__ryee/lnn.-_-l_eLlll/ ee 


| PRODUCT SERVICE DEPT. A2, HOFSTAHL TOOL & ENGINEERING CO. 
| FRANK STREET, LINDENHURST, N.Y. 11757 
PLEASE RUSH ORDER CHECKED BELOW: 


Ii dm RO ci zur» CRX DAUES EG EX SW Cu E i i 
i (Amt.) Includes tool & 4 different length inserts: 3/8", 7/16", 1/2", 3/4" i 
i pee TO AER TES) on oe cy es gos ce i $ | 
(Amt.) Includes tool& 4 different length inserts: 7/16", 1/2", 5/8", 13/16" 
| Extra Inserts pecca cone du MM NEN" | 
i (Amt.) Size Length i 
TOTAL ORDER $ : | 
l CHECK OR MONEY ORDER ONLY - NO C.O.D.! ! 
pn | 
\ ADDRESS ———————————————————— / 
Na CITY STATE NEN PMM yg” 
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CLASSIFIED 


ONP F OTR TAU NI TOR 


MART 


1 AUTOMOBILES & 
MIDGET CARS 


SPORTS CAR/RACING PARTS BOOK 
5000 items! $1.00 (refundable.) Auto 
World, Box 981PS, Scranton. Pennsyl- 
vania 18501. 


1970 - 1971 CHEVROLETS, Fords, 
Dodges from $799 to $999. Free Catalog. 
Pan Am.. WV-35 Hanse Ave.. Freeport, 
New York 11520. 


GIANT Model Car Catalog Free! Send 
Postage. Autoworld. Box 961P5, 
Scranton, Pennsylvania 18501. 


2 AUTO SUPPLIES & 
EQUIPMENT 


HYDRAULIC Jack repair kits, parts 
and supplies. Catalog 50c (in coin). Hy- 
draulic Jack Packing & Tool Co.. Inc., 
General P. O. Box 3, Staten Island, 
New York 10314. 


CONVERT Volkswagen and other 6 
volt systems to 12 volt economically. 
Use original starter and generator. Sim- 
ple instructions, Send $2.00 to Box 33, 
Brewster, Ohio 44613. 


SWISS Embroidered Sew-On Emblems, 
Auto. Motorcycle, Novelty, Snowmobile. 
Color (Fator 25¢. Patches, Dept. 84. 
RFD 1 i. Littleton, New ,New Hampshire 03561. 


^ VOLKSWAGEN parts, metric tools, 
custom foreign car radios, Save to 60%. 
Catalog 50¢, $1.00 off on lst order. 
Wholesale Co., P.O. Box 4044, Bridge- 
port. Connecticut 06607. 


MOTALOY, Ring - Valve job while 
driving - $8.00. Literature. E&G Sales, 
Box 18384F, Memphis, Tennessee 38118. 


120 VOLTS AT 3000 WATTS of elec- 
tricity from ANY alternated vehicle 
using our special adapter! Operate elec- 
tric drills, lights, heaters, portable saws, 
ac-dc tv's and many more ac devices! 
Arc weld 14” steel plates! Fully charge 
6. 12. 24 volt batteries in minutes! Will 
not harm alternator! Installation takes 
only ten minutes! Guaranteed one full 
year! Send only $6.95 for complete con- 
struction plans, $12.95* for complete kit, 
$15.95* for assembled adapter or $18.95* 
with voltage indicating light (comes on 
when alternator is producing 120 volts!)* 
Add $1.25 for postage — PLUS MANY 
OTHER PRODUCTS JUST AS USEFUL! 
—Construction plans $5.00 each,—ultra- 
sensitive metal detector—x-ray fl oro- 
scope machine—silver recovery unit!— 


Coin cleaner/electroplater — chemical 
formulary (home products)—electronic 
oven—PLUS MANY MORE! — Ask for 


our FREE color catalog. Creative Prod- 
urts, 1551 East Loop 820. Department 
SD, Fort Worth. Texas 76112, 


AUTO air conditioning compressors: 
we buy used units for 5$£$, American 
Compressor, P.O. Box 247, Chagrin Falls, 
Ohio 44022. 


CARWINCH £95.00. portable. 80' cable, 
three ton pull. Hilmer Co., Box 3537D, 
Boulder, Colorado 80303. 


AUTO ELECTRIC POWER for Tools 


110 Voit D.C ELECTRICITY 
From a CAR'S ALTERNATOR 


tools. light bulbs, heating devices, 
n. i CONE: Di 


ney 
Texas Rea, only add Sales Tax. 


P.O. Box 2686 
Amarillo, Texas 79105 


Bubble Typ | 

DIRECT FROM MANLFACTURER 
MONEY BACK GUARANTEE 

VERY ACCURATE THOUSANDS IN USE 

American Model- v. W. 

For wheels withcen. Adapier=—Fits any 

ter holes up to 414," cone s balanc- 

dia. $14.95. er. $4.9 

| For all wheels in- HM “ie er 

ciu: ng Sarh & 


Complete In- 


JACOBSEN MANUFACTURING 


P.O, Hox ta43PS. 150.5 Pac ‘ic Hwy. 50. 
&eattle, Washington 98188 


176 | POPULAR SCIENCE 


Installs on most late model cara, 
trucks or tractors, Onerates power 


uae or 
OUT 


1507, DE METER $19.95 W WITH 
150V. D.C METER. Postage $1 2h; 


AUTO AIR EQUIP., INC. 


2 Static Wheel Balancers | 


& Saab | 


hs RI af = structlons, 
$19 95. Prices 
Renault, 
Peugeot, Prepaid, 
Citroen 
Models Delivery 
$19 95. gen es 
Heavy-Duty wks. after 
Model-For recelpt of 
wheels w!th order. 
p S agi i sai Cone 
uminum 
dia, (small | 
trucks) ira a 
. Plated. 


CLASSIFIED ADS $1.90 per word, per insertion, payable 


in advance. Minimum 


ad, 10 words. 


Standard setting, 


first word in capital letters, rest of ad upper & lower case. 


Additional 


capitalized words, 


70c per word extra. All 


capital letter headline or white space, $10.50 per line. 


CLASSIFIED-DISPLAY ADS sold in units from 1 to 6 inches. 
Rate $150 per inch, per month. Discounts for continuity. 


(Complete details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 


CLOSING DATE for the June issue (on sale May 25) is 


April 10. 


Send all classified orders, copy, inquiries, etc., 


to: O. K. 


Kelly, Classified Advertising Mgr., Popular Science, 355 
Lexington Avenue, New York, N.Y. 10017. 


BURNING OIL?? , Smoking?? . 
Pepless?? Hard Starting?? . : Save 
with Ring-Valve Job while driving. 
$6.50. (Special: Two for $12.00 pospaid) 
Results guaranteed! Motaloy, Grantham 
5, Pennsylvania 17027, 


AUTO ELECTRIC-POWER FOR TOOLS 

ALTERNATOR-Adapter Runs Brush- 
type 110 "Volt Motors, Drills, Saws, 
Lights. Send $14.95 plus $1.25 postage 
to Spaco, Box 673, Seabrook, Tex. 77586. 


POWER tools from your auto alterna- 
tor. 110 volts runs saws, drills, lights 

., Fast, easy, inexpensive. Plans $2.00. 
Russell Corzine, 107 Cesta, Napa, Cali- 
fornia 94558, 


FREE:::« CATALOG 


JEEP OWNERS « CAMPERS + HUNTERS » FISHERMEN 


THINGS YOU'VE BEEN LOOKING FOR 
AND SOME YOU'VE NEVER SEEN! 


FLOTATION TIRES & UNIDUE CAMPING ACCESSORIES 


INCLUDE ZIP CODE - FOREIGN & AIRMAIL REQUESTS $1 — — 
| 3701 CALIFORNIA wi Dept PS 
l SOUTH GATE CALHÜRNIA 930782 


3 AUTO TRAILERS & 
CAMPERS 


CABOVER Campers, Pick-up covers, 
16' & 20' Trailers. Build and save, Large 
scale plans and full-size patterns with 
written & pictorial instructions, Com- 
plete accessory and aluminum covering 
kits. Free literature. Glen L. 9152P34 
Rosecrans, Bellflower. . California 80706. 


PLANS, 16" Cabin Trailer $3.00, Plans 
Septic Tank $2.00. J.B. Schultz. 16587 
Freeland, Detroit, Michigan 48235. 


PICKUP Camper. Trailer or Pickup- 
Cover .. . Build Yourself. Save! Com- 
plete Plans £3.95 each. Cover plans 
$2.00. Conversion Plans—econoline type 
van £2. 95; passenger bus or delivery van 
£2.95. Satisfaction Guaranteed, quip 
ment Catalog $1 00 (refundable). Details 
10c. Viking Camper Supply, 99-J Glen- 
wood. Minneapolis. Minnesota 55403, 


CT SLEEP FIVE | IN A wird 


e 7 Aduls on 
Top. Kids 
Inside 

è Fits Any StA- 

| tion Waron 

è Quick'y Folds 

| for Travel 

è Easy to Rulld, 
Inexpensive 

® Illustrated 
Plans 


[Sone è. Oto; G eaves» ns rondt, ronio Vez Bei] 
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[ DETROIT APPROVED—PICKUP TANKS Jf 


Original equip. type poly. 
now avail, in aux. tan 
is for for pickups; | renee gas 
Easy 1 hour instal- © 
lation —completely 
nidden-—na work 
necessary. Let truck dis- 
ii counts pay for tanks. 


R P.M. INC.. Dept. 
ii P.O. Box 7936, Waco, Texas 76710 


MOVING 


PS-4 
il 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


BUILD tuffy mini-bike. plans only 
$1.83. Rex Publishing, m Austin 
Drive, Warrt Warren, n, Michigan. 48092 


" BUILD "1 “Popular Mechanics" MINI- 
BIKE featured June 1957 issue. Detail 
plans, photographs $2.50 refundable. 
Kits, parts. engines; factory discount 
prices, Catalog 25c. Gilliom Mfg.; PSC; 
St, Charles, Missouri 63 63301. 


aes 


FUN CYCLE three wi wheel All Terrain 
Cycle, Designed and Tested by Re.rea- 
tional Vehicle Industry Engineers, Com- 
plete plans and specifications $2.00 (re- 
fundable). Kits available from $289.95. 
Ward Enterprises, Dept, PS4, P.O. Box 
308. Chardon, Ohio 44024. 


MOTORIZE Your Bicycle; Go-Kart; 
Snowmobile Plans! *2.00 Ea-h: Go- 
Bykco, Barnesville, Minnesota 96514. — 


— ILLUSTRATED Catalog 25c. Parts ac- 
cessories, custom  sto.k. most makes 
models. Cycle Supply, Box 1925, Fair- 
bury, Illinois 61739. 


5 AVIATION 


INVENTOR needs wealthy sponsor for 
unpatented gear tvrbines and engines. 


Snyder, 37th ded See: 
Illinois 60627. (312) 841-138 

ALL About Ballooning. Handbook 
$3.00. Aerostat, Box 141, Long Sauit, 


Ontario. Canada. 


FUTURE Flying Students! Save time, 
money! Learn important information be- 
fore starting. Rvsh $1.50. R. Cooney, 
Box 6261(M5), Philadelphia. P Fa. . 19136. 


nn ili 


AIRBOAT, Propellers. Hubs, Mounts, 
Plans, Supplies. 90-125-150-220 H.P. 
engines and parts, Corvair-Volkswagen 
conversions. 15-25-50 H.P. removeable 
airdrives. $255.00-$341.00-£570.00. Cata. 
log $1.00, Banks-Maxwell, Box 3301G, Ft. 
Worth, Texa Texas 76105. 


PROPELLERS for gyrocopters, 


air- 
boats. sleds. hovercraft. Low prices. 


Quantity discounts, Finest made, Free 
brochure, Aerial Propeller Co., Box 692, 
Greenville, Texas 75401. 


ET 


ENGINE 
IS — HP. 


SMALL 
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s NEW BREAKTHRU IN JET-ENGINE DESIGN! © 


Mothing lke It En the Werldl AH who see it, marsal ot ir POWER 
end SIMPLICITY! — Push-Burten Starting — Finger-Tip Control... Idia 
fo Maximum Thrust ond beck to ldel SAFE) Relioble, nothing to wear 
eal Ho Smoke, Mo toxic exhout! 
3-Faet Long. 


GEI JET ENGINE Connection 


P LIB Reniy to Operae JET ENGINES ovailable, 
: na 
NO 


PARTS b: 


i Types ol Jets, List of Plone A Prices. 


i OR und $1 for Bx10 Photo of GB-2 JET end 
Descriptive Brochure & List of Plana & Price. 


Different Thrust Engines available. 


EMG ENGINEERING CO. 
18518 So. Broadway, Gardena, Gal. 90248 


Made of durable Stolnless= Steel. 
Weighs ONLY... 5 Lbs. 


* DO-IT-YOURSELF... 
Plom, Kits, 
ond individual Parts, or Completely cmembled 


DIRIGIBLE Build and fiy 12" long re 
mote controlled crt f Plans and book 
$5.25. LTA Products. 15 William Street 
Closter. New Jersey 07624. Lug ur 


BUILD—One-man jet helicopter. Easy. 
inexpensive. Detaile piane. drawings— 
$5.00. Helicraft, Box "153A, Baltimore 
Maryland 21218. 


HOMEBUILT Helicopter and Airplane: 
PLANS. Single. two, four seaters, New 
32 pages literature $3.00 (refundable). 


Genest Aircraft (PS), 6200 Iberville, 
Montreal 331, Canada. 
5A HOVERCRAFT 


“PRACTICAL DESIGN GUIDE FOR 
AIRBOATS AND AIR CUSHION VEHI- 
CLES." Worked out design examples. 
Send $5.00 to Palmer Aerosystems, P.O. 
Box 1891, Coral Gables, Florida 33134. 


HOVERLOG '72 - Newest Hovercraft| 
Catalog! Books. Plans, Materials. Com-| 
puces Hovercraft Design. Send $2 00.) 

enture Aero-Marine. Dept. 104, Box 
5273, Akron, Ohio 44313, 


HOVERCRAFT plans all sizes, types; 
tested designs. Photos, information 
$1.00. Universal Hovercraft, 2511 182nd) 
Place, Redondo Beach. California 90278. 


AERO-CAR | 
AIR CUSHION VEHICLE 
overcraft built easily with 


tools 
OWER ENGINE st tena 


WATER 
AC WARD, SIDEWAYS 
AND HOVERS! 


Complete Construction Plans and Book 


Aero Projects, 5 5:95 
Box SLISPS, 
Clinton, N. J. 08809 PPD 


6 ASTRONAUTICS 


ROCKET TO ME!: FUN FILLED 

GAME, $3.00. Pauy. Box 5171-P, Clear- 
water, Florida 33518. (C) Copyright 
USUA | 1972. 


^ ROVER And Men On The Moon Book 
$2.98.  Hol-Land. Box 1025, 
Springs, Florida 35925, — 

ANTI-GRAVITY DEVICE, Free Bro- 
chure, AGD, Box 16126 PS, Wichita, 
Kansas 6 67216. 


ROCKETS: Real flying models—flights | 


up to 2500 ft. New illustrated catalog 
25c, Single and multistage kits, cones. 
engines. launchers. tra.kers, rocket 


technical information. 
Dept. 


aerial cameras, 
Fast service. Estes Industries. 
32-8, Penrose, Colorado 81240. 


MOON Landing pictures, other his- 
toric space unusuals, Free bro hure! 
Box 2348. Merritt Island. Florida 32952. 


ROCKETS!!! Giant new catalog— 
twe,ve new flying kits—engines—(safety 
certified)—flights over 2,600 feet, Send 
252 for catalog— refunded with first 
order, Fast delivery. Centuri Aerospace, 
Dept. Q42—C, P.O. Box 1988, Phoenix, 
Arizona 85001. 


7 7 BOATS, INBOARD & 
OUTBOARD MOTORS 


FREE Catalogue. 
sailing canoes, Kaya 
ts. Quicksilver, 
Venice, Florida 33595, 


—— Lr od 


FREE Brochure Conversion Kits Pro- 
pellers, Gears, V-Drives, 1/0 Drives, Gas, 
Diesel. Starmarine 1931 Embarcadero, 
Oakland, California 94408. 


INFLATABLE Boats And Life Raits 
(Avon, Zodiac, Winslow, Etc.). Revere 
Inflator. Fire Fighting Equipment. Dis- 
tress Flares, Life Jackets and Cushions, 
Plus Many More Items. Catalog 254. 
Send To Revere Survival] Products. Dept, 
PS, 605 West 29th Street, New York, 
New York 10001. 


FIBERGLASS, Resin. Foam. Brass. 
bronze screws. Prepaid, no tax. Boat 
plans Catalog 25c. Stiles. 11-5 Mantua 
Hts., New Jersey 08051, 


CANOE Kits—Wood Canvas. Molded 
Fiberg'ass—Free literature. Trailrraft, 
Inc.. Box 6062. Concordia. Kansas 66901. 


FISHING. SURFING, Sailing. Power 
Dories. Send 25é for Bro-hvre, Photos, 
Texas Dory Boat Plans. Box 720. Galves- 
ton, Texas T7550. 


Mns, kits: canoes, 
8. Tow-motor-sail- 
255B Shamrock. 


NEW 1971 Ovitboards , , , Top Brands 
E p m 4 H.F. $139 Wu 6-$213 WoW oc 1R-*799 
+. + 40-Electric $638 . . 60-Selectric- 
$899 . .. All Sizes. . . Literature 50c. 


Scott-McCulloch Parts, Electra Marine, 
675 Merrick Rd.. Lynbrook, N.Y. 11563. 


FIBERGLASS cloth, mat. resin. Flo- 
tation foam, Com omplete IDE. Catalog 
256. Kick-Shaw. 3511 Hixson Pike, 
Chattanooga, Tennessee 37415. 


Bonita | 


PLANS. Full-Size Patterns, Frame 
ts with step-by-step instructlons spe- 
ially for amateurs. Send $1.00 for new 
atalog just off press—nearly 100 pages, 
ver 100 designs 8' to 42°: Sail Jets, In- 
ards, Outboards, Cruisers. Houseboats, 
ot Boats. Catamarans. Hydros. Glen 
arine, 9152 Rosecrans, Bellflower, Cal- 
ornia 90708, 


BOAT PLANS—BOAT KITS—FRAME 
ITS. World's largest 1972 catalog. 
ver 200 top designs, Sailboats 7-45’, 
Windmill, Snipe, etc, Motor Sailers, 
imarans, Catamarans, Power Cruis- 
rs, Houseboats. Deep V's, Fishing 
Runabouts.  Hydroplanes, in- 
oard and outboard. Ferro Cement 33- 
T, sail and power, Send $1.00 for 
lan Kit Catalog or $2.00 for catalog 
lus Boatbuilder's Guide to Clark 
raft, 16-5 Aqua Lane, Tonawanda, 
ew York 14150. 


FIBERGLASS AND BOAT BUILDERS 
prices. Fiber- 
resins. foams, bronze 
rass screws, nails, fittings, marine ply- 
mahogany. trailers, boat plans. 
or literature or 42.00 for 
z plus book on fiberglass 
coverings, molds, etc. to 
; . 16-51 Aqua Lane, Tona- 
anda, New * York c 14150. 


BOAT KITS—Assemble yourself from 
actory molded fiberglass sections, save 
15 over factory built. Satisfaction guar- 
nteed. Send 51,00 for beautiful 80 page 
act filled color catalog showing 20 mod- 
1s—14' to 32'—Cruisers. Runabouts, 
Houseboats. Sailboats. complete Acces- 
sories, Motors, Trailers, discount prices. 
Luger, Dept. AC-72, 3800 West Highway 
13,  Burnsville, Minnesota 55318. 


MARINE Engines. conversions, parts, 
equipment. Catalog Free! Stokes Marine 
Industries, Coldwater. Michigan 49036. 


| SKIMMER Airboat $995.00. Plans 
$5.00. 3-View Photo 50c. Portable out- 
board airdrives, engines, kits, propellers, 
supplies. Catalog 50c,  Arrowcraft-C. 
Pearland. Texas 17581, 

^ MAKE your own sails! Send. for "7 The 
Amateur Sailmaker's Catalogue," $1.00 
Sailrite Kits. 1650 Verde Vista PS, 
Pomona, California 91767. 


| Free color catalog of the largest | 
selection of popular sail- 
boats, 


iceboats, and sail 
making supplies. 

TAFT MARINE CORP. 
x 


\ 
\ 
\ 
|] 
\ 
636 39th A N.E \ 
N 


8 BATTERIES, 
GENERATORS, ETC. 


REPAIR HYDRAULIC JACES!! 
COMPLETE Manual $3.00. Money 
Back Guarantee. Baverco. 9838CH Betty 
Avenue, Neenah. Wisconsin 54856, 


9 ELECTRICAL 


. SUPPLIES & EQUIPMENT 


ELECTROPLATING EQUIP. 


Portable Platers, Supplies & ''Know-How.'' 
Build your own tanks for Nickel, Chrome, 
etc. Easy-to-install PVC liners, Rectifier 
components—-all sizes. Schematic parts 
lists, formulas, operating antri ons for 
all plating. Guar, to save 25 %-75%. Some 
good used units for sale. 


Send for FREE details. 


PLATERS SERVICE CO. 


i511-Y1 Esperanza Los Angeles 30023 


= Si i ci 


10 WELDING, 
SOLDERING 
MORRIS Welders—110/220, 150 Am- 
peres, $53.50. 1070 Inner, Schenectady, 


New York 12303. 
11 DO-IT-YOURSELF 


EMERGENCY power from automobile 
alternator. 110 volts at flip of switch. 
Simple plans $1.00. Electronics, Box 336, 
McGehee, Arkansas 71654. 


SAVE! INSTALL YOUR OWN CEN- 
TRAL AIR CONDITIONING. More than 
$200 savings with do-it-vourself installa- 
tion kit for use with forced air furnace. 
Free brochure shows how to do it easily 
with common hand tools. McGraw- 
Edison Co.. 713A N. Clark St.. Albion, 
Michigan 49224. 


BUILD your own drill press or mini- 
ature Lathe. Plans $2.00 each, I. Rich- 
ardson, 1260 Matlock Avenue =4, Hon- 
olulu, Hawaii 98814. 


NEW revolutionary method of how to 
make good Soda Water, for lc per bot- 
tle. For illustrated instruction and ac- 
cessories booklets send $2 to Soda Mas- 
ter Enterprise. G.P.O. Box 3779, Sydney, 
N.S.W. Australia. 


BEAUTIFUL Covered Wagon Lamp. 
Directions $1.00—I']l Build $25.00. 4806 
So. 4680 West. Kearns, Utah 84118. 


BURGLAR-Fire Alarm Supplies and 


Information. Free ELEME. Protecto 
Alarm Sales, Box 357 Birch Run. Michi- 
gan 48415. 


BURGLARY PROTECTION — Profes- 
sional alarm system components, locks 
safes, accessories. Free catalog. TPC, 
Box AE-1, Cupertino, Calif. 85014. 


SPACE saving combination bed, ward- 
robe, desk wit kcase, and storage 
area. Plans $3.00. Falcon. P.O. Box 55, 
Bourassa Station. Montreal. Canada. 


WE SELL CONSTRUCTION PLANS, 
KITS AND ASSEMBLED UNITS—120 
volts at 3000 watts of electricity from 
ANY alternated vehicle using our spe- 
cial adapter! Operate electric drills, 
light s, heaters, portable saws, ac-dc 
tv's and many more ac devices! Arc 
weld 1,” steel plates! Fully charge 6. 
12, 24 volt batteries in minutes! Will 
not harm alternator! Installation takes 
only ten minutes! Send only $14.20 for 
complete kit. $17.20 for assembled unit 
or $20.20 with voltage indicating light. 
comes on when alternator is producing 
120 volts! PLUS MANY OTHER PROD- 
UCTS JUST AS USEFUL!—Construc- 
tion plans, —alternator adapter—ultra- 
sensitive metal detector—x-ray fluoro- 
scope machine—silver recovery unit— 
coin cleaner/electroplater — chemical 
formulary (home products)—boat radar 
unit—radar oven—infra-red viewing 
system—plans $5.00 each—PLUS MANY 
MORE!—Ask for our FREE color cata- 
log, Creative Products, 1551 East Loop 
2. SD, Fort Worth, Texas 


L 164 APARTMENTS 
WHITE PLASTIC 
HOUSE KIT Be 95% 
è TWO SECTION 
NO RUST ALUMINUM 
POLE kIT—5$10.95* 
Add 31.25 sach shipping 
CEUS.) Md. residents adi 
T. d r r. check or M.O.— 
sn iani No COLI, 
‘Kits Inc ms all iatrria le and Instructions. 


MARTIN HOUSE DEPT., P.0. BOX 67 


GAITHERSBURG, MD. 20760 


FREE ALARM CATALOG. 


FOR THE PROFESSIONAL OR DO-IT- 
YOURSELF EH, A SUPERMARKET OF 
BURGLAR AND FIRE ALARM SYSTEMS 
AND SUPPLIES. PRODUCTS FROM 6 
LEADING MANUFACTURERS INCLUDE 
INFRARED, RADAR, ULTRASONICS, 
MAGNETIC CONTACTS, CONTROLS, 
DESCRIPTIONS AND APPLICATION 
NOTES, PROMPT SHIPMENTS FROM 
STOCK POSTPAID: WRITE TODAY :- 


mountain west alarm co. 
4215 n. 16th st., phoenix, az. 85016 


Soave thousands of dollars! At last, a complete 
do-it-yourself instruction manual for the first time 
amateur builder. Fully illustrated, 
fifty chapters cover everything you 
f must know to build a home. Includ- 
| ed are plans for our most popular 
three bedroom home. Mony other 
plans available. Send $5.00 now to: 

HOME BUILDERS PLANS 

136 SCOTT DRIVE è DEPT. 26 

DUNDEE, ILLINOIS 60118 


FREI | 
BURGLAR ALARM 
INSTALLATION MANUAL 


We will send you free with no 
obligation our exclusive Burglar 
Alarm Installation Manual, Gives 
you simple, easy to follow, step 
by step “do it yourself” instruc- 
tions-saves you hundreds of dol- 
lars, No special tools or license 


necessary. 

send today for berg FREE 
Installation Manual. If vou also 
want our 1972 catalogue featur- 
ing 100's of items at fantastic 
savings, please enclose $1.00 
cash or money order. 


ALARM DEVICE 
DISTRIBUTORS, INC, 
Box 372-S,0pa Locka, Fla. 33054 


FIRE & BURGLAR ALARMS 
1972 Handbook & Catalog 


Save 
Hundreds 
of 


Dollars 


— Professional equipment | 


from famous manufacturers. New and 
expanded to include laser pitir- elect rom. 
fe systems, dialers, electronic sirens, 
Perimeter controls and radio actuated 
systems that install in less than 2 hours. 
Save up to 75%. This handbook is à 
must for every homeowner and business- 
man. Just $1 cash. check or M.0, $1 re- 
funded with first arde 
ALARM COMPONENT DISTRIBUTORS 


New Haven shh De P.S. 
a Milford, Conn 6460 


NEW Burglar - Fire alarm system kit 
$69.95. Easy to install. Complete instruc- 
tions—Satisfaction guaranteed;  Acces- 
sory catalog 25c. C.D.S., P.O, Box 790, 
Pearland, Texas 77581. 


HOME protection savings. Burglar 
alarm simulator mounts outside, dis- 
courages housebreakers, Weatherproof. 
Rapid, permanent installation. $3.98 
complete. Consumer Products. Box 564, 
Framingham. Massachusetts 01701. 


SOLAR Water Distiller... 16 Gallon 
capacity $10.00. Sun's Free Energy con- 
verts brakish Water into Pure Drinking 
Water, Complete Plans $3.00. Purewater, 
Box 666-PD. Aptos, California 95003. 


“HOW To" Books. Catalogue 250. 
Elston House, 35 Stoneycliff, Centerville, 
Massachusetts 02632. 


CONVERT mower engines into air 


compressors. Write,  Showalter, Box 
409E. Abilene, Kansas 67410. 

| |  AMakeyourown 

| plastic fasteners | 
"- sj TA | Kol d 
'.RADFAST^ | STO] 
ni \ a | 

$3.98 tor di Bain ME 


Special Master Kit 


| p maa 
Joins metals, wood, plastic and other materials, 
fast, Heat one end to form fastener head, insert, 
‘through holes of materials to be joined, snip! 
‘other end, and apply heat to form final fastener| 
‘head. You have a complete rivet in seconds! 
iAmazing RADFAST thermoplastic expands under' 
heat to double diameter. Assorted colors of 
flexible RADFAST in eight basic sizes, ranging. 
from 0.010" to !4" diameter. Instruction book. 
|let included. 


«be — : SPECIAL! RADFAST HEAT | 
SGU msc © MePucAroRS 2.958 


Please rmrloae cherk or money order, AÎI orders are ppd USA 
and Camada, (rermeas andere. add T nO 
Ne Jermsew rresuemia add 56% aalra tar, 


RADIATIOM TECHNOLOGY INC. 
P.O. Hor PS 4, Lake Denmark Road 


11A CONSTRUCTION 
PLANS, BLUEPRINTS 


SUNDIALS. complete plans. easy to 
build. accurate and attractive timekeep- 
ers. $1.00. Baird, Box 3036, Cocoa. Flori- 
da 32922. 


12 HOME CRAFTSMAN 


CLOCE kits. Movements, Dials. Cata- 
log Three Stamps, Newport, Box 6848J. 
Burbank. California 91505. 

PICTURE Frame Moulding — Large 
selection — Direct from manufacturer, 
Catalog  50c.  Bauerle Cabinet. Box 
183854. Hammond, Louisiana 70401, 


"STAINED Glass Supplies, Kits & 
Lamps, Send for information, Art Glass, 


401 Bloomfield _Ave., Verona, N. J. . 07044. 


"CABINETMAKING Made Easy'— 
“Making Formica Brand Laminate 
Counter Tops. Two excellent guides let 
you build kitchen cabinets and "'tops'' 
like professionals, Extraordinary guides 
bring master  craftsmen's short-cut 
methods. Satisfaction guaranteed. 
Write: Japs. 126-L Seventh North, 
Hopkins, Minnesota 55343. 


PICTURE Framing—Profitable full or 
spare-time business. Easy to learn with 
handbook-course. “Guide To Picture 
Frame Profits." $1.50 Guaranteed. Free 
framing-supplies catalog included. Japs, 
126-LM Seventh North, Hopkins. Min- 
nesota 55343, 


“GETTING Started in Stained Glass." 
25c. Whittemore, Box 2065X, Hanover, 
Massachusetts 02339. ——— 

BEAUTIFY Used Tire On Rim Into 
Vase, Directions $1.00. Redmaple House, 
Levittown, New York 11756, 


SMALL parts containers. ‘Unbreakable 
polyethylene, Hinged Lids. £2.98/dozen. 
Westbank, Box 83-A, Irvington, New 
York 10533. 


PLAN for juvenile rolltop desk and 
adjustable chair, Complete catalog of 
plans included $2.25 postpaid. Craft- 
plan Co., 8011 Lewis Road, Minneapolis, 
Minnesota 55427. 


WOODWOREING Catalog and Man- 
ual 50c. Plus free ''101 Project Ideas." 
World's most beautiful veneers, lumber, 
plywood! Wood finishing, upholstery 
supplies, Cane, Lamp parts. Furniture 
hardware, Animal  Whittling biocks, 
2.000 workshop products. Constantine 
2053-C, Eastchester Road. Bronx 10461, 


SIDING— Aluminum, steel, vinyl do- 
it-yourself kits. 48 page instructions 
and catalog $1.00, refundable with 


order. Aluminum Industries of  Ar- 
kansas. Dept, PS-26. Little Rock. Ar- 
kansas 72205, 


WOOD — 


Domestic and Imported 
Hardwoods! Clock, musical instrument 
kits. Tools... discount prices! Hard-to- 
find hardware. 144 page catalog. 50¢. 
Craftsman, Dept. Bx-42. 2729 Mary. 
Chicago, Illinois 60608. 


“WROUGHT IRON WORESHOP"' 
WITHOUT Welding. Versatile Quality 
Tools Enable You To Create Elegant Iron 
work For Fun and Profit, Free Brochure 
Or $1 For Project Manual. Wrought 
Rud Box 663, West Caldwell. New Jersey 


| $14.95 


FOUNDRYETTE 2400 F, 1!5 to 48 Ib. 
capacity. Circular 25c. Kansas City Spe- 
cialties. Box 193, Middleton, Wis. 53562. 


— BAVE 1 up to 54 on woodworking sup- 
plies. Send 35c for Large catalog of 
veneers, mouldings, finishing materials, 
furniture cabinet and box hardware, 
lamp parts, books. plans, etc, Minn. 
Woodworkers Supply Co.. 925 Winnetka 
Avenue North. Minneapolis, Minn. 55427. 


NEW-—Clock kits. dials. movements. 
Free brochure. House of Clermont. 2282 


Woodville Pike, Goshen. Ohio 45122. 


FREE: New handicrafts catalog. Su- 
reme Handicrafts. Box 395-PS, Sioux 
alls, South Dakota 57101. 


ORNAMENTAL IRON WORE. Beauti- 
ful scrolls with inexpensive professional 
bender, Modular segments. Details free. 
Fuchslin, Box 472, Woodland, Califor- 
nia 95695. 


GLASS MAKER—Precision Tool Turns 
Bottles Into Glasses. $9.95 Postpaid. 
Chapman. Box 1518. Hillsdale. New 
Jersey 07642. 


SAW BLADES AND SELECTED PRO- 
FESSIONAL CRAFT TOOLS. Direct 
from America's largest independent cir- 
cular saw manufacturer. Full line of in- 
dustrial saws for cutting wood, metal. 
plastics in Hi-Speed Steels and Tungsten 
Carbide. Saw blades in wide range of 
sizes to fit all popular power saws. Also 
selected surplus items and closeouts, 
Send 25c for full catalog also including 
slitters. slotters. center drills and other 
tools, Savings up to 40°; from prices vou 
are accustomed to paying. Circular Tool 
Company, Inc., Department S, 765 Al- 
lens Avenue. Providence. R.I. 02905. 


13 TOOLS & MACHINERY 


WINCHES and HOISTS. Choice of 12 
volt or 110. Reversible, compact. fast, 
14 ton to 1 ton capacity, from $49.95. 
25c brings 16 page full color catalog. 
Refundable. Superwinch. Inc., Dept. PS. 
Pomfret, Connecticut 06258. 


FREE Catalog - Micrometers. Dial 
Calipers. Indicators, Unimat Lathes - 
Raymond Leung. Rm 136, 664 King's 
Road, Hong Kong. 


E-Z Thread quick change gear boxes 
for Logan. Powr-kraft and South Bend 
Lathes. Limited quantity. Write Monge 
Machine Shop, 2101 Argonne Drive, 
North Chicago, Illinois 60064. 


SMALL Foundry Furnace, guppies; 
Free Literature. Pyramid Products 
Dept. H, 3736 South "th Avenue, 
Phoenix. Arizona 85041, 


MICROMETERS — Indicators — Steel 


—Aluminum-— Brass, Maximat. Unimat 
Lathes. Complete mailing-50c. Camp- 
nS 1424 Barclay, Springfield, Ohio 


END Mills. Lathe milling attachments: 
Information. Milling, Box 73, Cedar 
Rapids. Iowa 52406. 


FREE  METRIC, 


Write: MediaMetric, 
Pennsylvania 19063. 


$ .50 SURPLUS SALE 
89 NEW 


TOOL POST GRINDERS 

| TODAY'S VALUE $225.00 

EXTRA QUILL EXTERNAL 
OR INTERNAL $29.50 


Write For Circular 


tool information. 
Box 461T, Media, 


Nolan Machinery Co., Pulaski, N. Y. 13142 


KWICK POWER FOR FORES 


110 volta D.C. 3000 watts 
anywhere from any vehicle j 
with an alternatur. Installs 
permanently in 15 minutes, 
Operate heavy duty saws, 
drills. lights, heaters & 
many more a.c. devices, Are 
weld, quick charge batterica, = aii 
Will not salt iii k ua 
atpaid, chec or 

AUTO QUICK 

10914 4th St., N-E. 
Minneapolis, Minn. 55434 


Popular Mechan- 
ics said in July, 
1969 (p. 166): 


“Handiest Tool 


You Can Have 
in Your Shop" 


lt sands, grinds, 


polish sharp» 
ens. It's portabla. 
Take iton the lon. 


Use with a 

i hp motor. Modal 
165. Factory di- 
rect special. 


26" x. 


ARCO MFG. CO. 


P.O. Box 817, Grand Forks, N. Dak. 58201 
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200 Lola Over Five Gross. Nuts. 

Screws, Washers In Plastic Box 

$999. Post Paid. Price List Gross Lots 

10c. Nutty Co. 1578 SMSP, Fairfield. 
Connecticut 06430. 


Q Serves Ama serewdriver, Wirt- 
l siripper, scraper and has four 
wreneh sites, Made of quality 
nickel plated Meo i —c use haril- 
ened cur durability, complete 

wit ey chain 
1 for $1. 2 for $1. 30. 

postpaid U.S.A. No C.0.D 


A.C. KUSPIS 


Dept. 41-A 
Abington, Pa. 19001 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 


ower plant, Plans $2.00. R. Schmauss, 
1228 E Cass St.. Tampa, Florida 33602. 


18 CAMERAS & PHOTO 
SUPPLIES 


NEW Film Catalog: Write Chai Photo 
Supply Co.. 14 - 03 Berdan Avenue, Fair 
Lawn, New Jersey 07410. 

FREE! Free! Bargain " Book—Central 
Camera Co.. Dept. 441, 230 5. Wabash. 
Chicago, Illinois 60604. h 

FAST, reliable projector and camera 
repair, Free estimates. Repairs guar- 
anteed ninety days. Cahlll Camera Ser- 
vice. 7119 Puritan Dept. PS. Detroit. 
Michigan 48238. 

POLAROID Owners 3-D Stereo Pic- 
tures, Pree Brochure, Box 42, Bridge- 

rt. Connecticut 06601. 


19 MOTION PICTURES 


UNUSUAL movie supplies. Free circu- 


lar. Esoh. 47th Holly, Kansas City, 
Missouri 64112. —  — ——  — — — 
FREE Catalogues, 6.000.  8-16MM 


Films. International-S Films, 
vale, New York 11548. 


115-FOOT 8MM PREVUE MOVIE . 
Only $1.99. See Laurel & Hardy, Chap- 
lin, Fairbanks, Keystone Cops. Gish, 
Pickford. Chaney . . . comedy, drama. 
adventure, history from the silents! 
Taste the fun of great movies right at 
home! Order today . . . specif È standard 
or Super 8. Free catalog. lackhawk 
Films, 7-544 Eastin-Phelan Bldg.. Dav- 
enport. Iowa 5 


8MM - 16MM DISCOUNT MOVIES! 
Free catalog! CINEMA EIGHT, Box 
245PS. New York City 10028. 


~ 16MM SOUND Films. New, Used for 
Sale, Free du wm ^ National Cinema. 
333 W. Sith St., New York City, New 
York 10019. 


FREE! 64-page catalog, 8-16mm film. 
supplies. processing, equipment. Supe- 
rior, 442-448 N. Wells, Chicago. Illinois 


80610. E zs 
19A COLOR SLIDES  — 


35MM COLOR Slides. 10.671 Individ- 
Described Encyclopedia- 


Green- 


= iero 


“best " xf.. 
log Hundreds of sets. . travel, circus. 
wildlife flowers. railroads, war, etc. 
Order today. Blackhawk Films. £545 
Eastin-Phelan Bldg.. Davenport. Iowa 


ASTRONOMY — Space — Underwater 
slides. Free catalog. ImRE, Box 608. 
Dana Point. California 82629. 


20 PHOTO FINISHING, 


PHOTOCOPIES, ETC. 


CAMERA FANS! Expe Expert t photofinish- 
ing by one of Country's largest labs at 
lowest rices. Fast Service and free 
"Poto-Fan' Stamps you quickly redeem 
for valuable Photo Supplies. BMM Eoda- 
chrome $1.29; 8 Exp. Kodacolor $1.79; 
35MM Kodachrome, 20 Slides $1.39: B 
Exp. Black/White 69c. Satisfaction guar- 
anteed. Send e film or request 
free mailers, complete Price List and 
Gift Catalog. Direct Mail Photo. Box 
8352-PS, Pittsburgh, Pa, 15218. 


DAMAGED or Faded Photographs ex- 

ertly copied, restored like new. Free in- 
to rmation, Hamilton Studies, Box 399-L. 
Claymont, Delaware 19703. 


21 HOBBIES & 
COLLECTIONS 


HOBBI-CARVE-— home workshop wood 
carver—create beautiful wood reproduc- 
tions of sculptures, plaques, figurines, 
sconces and bookends, Hundreds of work 

atterns available, Send 25c for "How 

o Make Quality Wood Carvings" book- 
let, Refunded with order, Write: Hobbi- 
Carve. 930 Duluth DRESS, Dept. PS. St. 
Paul. Minr Minnesota 5510 


— MILITARY | a for War Gam- 
ers, plus 100 museum pieces for serious 
collectors. Catalog 50c. Bussler. Box 
107-E. Wollaston. Massachusetts 02170. 


BUILD your own ur own reflector telescope. 
Esco is back. Do-it-yourself, reflector 
telescope kits. See the moon and stars. 
Mirrors and lens kits. Bend, for details. 
Esco Products, 171 Oak Ridge Road, 
Oak Ridge, New Jersey 07438. 


^ FREE Pricelist. Worldwide Seashells, 
Box 13288. Tampa, Fla. 33611. Book $1. 
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O 4-in- 1 Pocket Tool | 


23 MINERALS & 
PRECIOUS STONES 


GOLD 10 Small nuggets panned from 
Oregon Streams $1.00. Robert Brandt. 
Sweethouse, Oregon 97386. 


SS tnum LL UL 


^ EARTH Science Rockhound Magazine 
subscription $3.00. Sample 40c, Box 
$50-PS. Downers Grove, Illinois 60515. 


— FOSSILS— 350 million years old. Seven 
with descriptions for $1.50. Devonian, 
Box 915, Flint, Michigan 48501, 


23A COSTUME AND 
GEMSTONE JEWELRY 


GET Free catalog no serious rock- 
hound. gem cutter, jewelry maker, hob- 
, ist or craftsman can be without, Full 

bargains. exclusive items, low prices 
from largest suppliers and authorities i» 


the fleld, Free pe (pani just o 
press, yours for ing. am tne 
See er's, Dept. ot 16 633 Walnut 


asadena, California 81109. 
25 FORMULAS, PLANS, 
ETC. 


ANY Formula $5.00 Catalog—Manu- 
facturing Treatise 25c. H. Belfort. 182 
N. Clark. Chicago 60601. 


sg —HENLEYS 

Se 20th Century Book of 
> 10,000 Recipes, For- 
@ mulas & Processes 


I. is a wealth of prac- 
i ti teat. accurate ms clear 
^ information and 

' tion that can 


: thousands, or make you 
‘a fortune! Housewives, 
^manufacturers, farmers, 
: . home experi- 
electricians, 


walk of 
NOT "a dally. will 
L golil-mine of a you too 
find formulas and c, for almost 


Discove the trade 
thousands of commercial zi 
ngs and ex- 


© CMAs SALES, Dept. PS-27 
Box BASSY. Elmhurst. N.Y. 1134689 


26 SCIENCE & CHEMISTRY — 


~ CHEMICALS, . Lab and ASSAV  Appara- 


tus, Glassware, Kits, Ar cwn 50c. 
E/N Chemical & Supply Co.. P.O. Box 
748, San Bernardino. California 92402. 


LASER Parts Catalog 60c. Moynihan. 
107 North Brighton, Atlantic City, New 
Jersey 08401. 


——— — —— _____ 


CHEMICALS. Lab Apparatus, | Glass- 
ware. Assay Equipment. va 50c. 
E/N Chemical and Supply Co., Box 
748. San Bernardino, California | 82402. 


~ CHEMISTRY and biology, s supplies, 
catalog 35c, Boulevard raLories. 


3114 East 83rd Street, Chicago, Ill. 60617. 


FIBEROPTICS Fascinating. mystify- 
ing. Lamp-kits, face-plates, jewelry. 
Plastic. glass. Free catalog. Meshna. 
P.O. Box 62. E. Lynn, Mass. 01904. 


ELECTRO-Magnetic Anti- Gravity 
Rocket. Recently Invented. Plans. $3.00. 
TA, Box 1288, South Lake Tahoe. Cali- 
fornia 95705. 


ROCKET TEXTBOOK: Designing. 
Testing. Firing, Fueling. Includes Plans 
for: 5 Rockets (to 20.000'), 4 Launchers. 
20 Fuel Formulas, 382 pages. $2.00, In- 
formation 25c. York Enterprises, Box 
2441, Little Rock, Arkansas ' 72205. 


LIQUID ROCKET: 3 mile altitudes! 
Plans, $4.98, Catalog. $1.00 (Refund- 
able), Star Space Systems, PS21, Box 
4605. Vancouver 10. B.C. — 


CHEMICALS, Apparatus. Blology and 
Model Rockets. Both Catalogs “Sc. 
Sheard Science, Dept. PS, Columbus. 
Wisconsin. 53925. 


LASER. kit for the amateur scientist— 
complete optics. mirrors, cry stal, tubing 
—write for instructions and free litera- 
ture. Esco Products, 171 Oak Ridge Road. 
Oak Ridge. New Jersey 07438. — n 


ASSOCIATION Pushing Gravity Re- 
search Announces Breakthrough $2.00 
Refundable. 3204 Breeze, Austin, Texas 
18122. 


MARINE. Bio-plankton kit $1.50 (in- 
cludes hundreds of species. microscope 
accessories, manual) Bausch and Lomb 
40x microscope $16. Combination $22. 
Ocean Study Supply, Box 303P, Emerson, 
New Jersey 07630. 


CHEMICALS, Apparatus, 
Scientific Puppies, Catalog 35c. Hage- 
now Laboratories, Manitowoc. Wisconsin 
54220. 


ROCKETS: Real flying models— flights 
vp to 2500 ft. New illustrated catalog 

Single and multistage kits. cones, 
engines,  launchers. trackers. rocket 
aerial cameras, technical information. 
Fast service. Estes Industries. Dept. 
6-A. Penrose. Colorado 81240. 


CHEMICALS and apparatus for in- 
dustrial, analytical and private labora- 
tories, Catalog 50c. Dept. M-26. Biologi- 
cal Supply Co.. 1176 Mt. Hope Ave. 
Rochester, New York 14620. 


Biological- 


instruc- | 
nave you! 


ome., farm, work- | 


FIBRE OP-KITS. Using the ''magi- 
cal optical fibers" that transmit light 
energy. FREE CATALOG, Scientific 
vices. 211P Albion. Wakefield, Massa- 
chusetts 01880. 


JOIN JUNIOR SCIENTIST CLUB 
receive newsletter all for $4. -/year. Oth- 
er equipment can be purchased at club 
rates. Newsletter 50c each, Box 4581. 
Waltham, Massachusetts 02154. 


ee ee E 


" LABORATORY Supplies At Discount- 
ed Prices! Catalogue - 50c. Starr Sci- 
entific. Manitowoc, Wisconsin 54220. 


3 REAL He-Ne LASER ' 
Laser 


ashtube— 
$1.00 each: LASER PISTOL. Ruby Laser, 
He-Ne Laser; Catalog 50c. Plasma Sys- 
tems, Box 3261. San Jose. Calif. 95116. 


FIBEROPTICS .. . "The Fiber That 
Bends Light" ,. . 1000' .020 $25.00. Send 
£1.00 (refundable) for sample and cata- 
log. Fiberoptics, Connection Gallery, 3 
Great Jones Street, New York 10012. 


^ ROCKETS!!! Giant new catalog— 
twelve new flying kits—engines—(sa ely 
certified) —flights over 2.600 feet. Send 
25c for catalog—refunded with first 
order. Fast delivery. Centuri Aerospace, 
Dept. Q42—4A. P.O. Box 1988, Phoenix, 
Arizona 85001. 


Lj — Á Postpaid. 


sonville, Florida 32202. 


27 PLASTICS 


^ LARGEST Handicrafts Bupply cata- 
logue $1.00 (refundable). R.P.H. Mig 
24-P4, Winter, Stamford, Corin, 08905. 


^ CASTOLITE pours like water. hardens 
like glass without heat. Crystal clear or 
colors. Embed natural flowers. other ob- 
jects. Make fine gifts. Reproduce your 
own designs in plastics. wax. metal, 
plaster. cement. etc. Make flexible molds 
over any pattern, any size. Profitable. 
Manual CASTOLITE.  72D/PS. 
Woodstock, Illinois 60098. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


WATER P Pumps. Waterfalls Fountains 
Garden Pools, Water Lilies, Etc. Send 
$1.00 Catalog, Refundable First Order. 
Paradise Gardens, 9 May Street, Whit- 
man, Massachusetts 02382. 


SAVE Money and Labor. Remove 
harmiul dead grass with Auto-Thatch. 
The only Thatcher with a PLUS: Elim- 
inates Raking. Send A 00. Auto- Thatch 
Manufacturing Co.. PS. P.O. Box 1046, 
Tarpon Springs. Florida 33589. 


31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 


V INSECT (meat) 


eating plants. 42 
Illustrated brochure cents. 
Venus Flytrap bulbs, moss, 
$4.95 postpaid, Peter Pauls 
Nurseries. Mud Road, Canandaigua, 
New York 14424. 


GINSENG Bringing $20 pound. Have 
seeds, roots. Goldenseal. Full Informa- 
tion, G. Collins, Viola. . Iowa 52350, 


LEARN Landscaping and the growing 
of plants, Start a profitable business 
part or full time, Free information with- 
out obligation. Lifetime Career Schools. 
Dept, A-151, 2251 Barry Avenue, Los 
Angeles, California. 80064. 


HELP the Environment, Plant trees! 
25 Pine seedlings $4.50 ppd. Pattersons 
Nursery. Box 5, R.D. #2. Indiana. 
Pennsylvania 15701. 


32 REAL ESTATE 


ALASKA Land—Stake Your Own! In- 
dividual U.S. citizens. 19 years or over 
are permitted to acquire up to 5 acres ol 

"Open to Entry" land, Alaskan resi- 
dency not required, Detailed brochure 
with procedures and map showing gen- 
eral locations. $3.00. Alaskan Discoveries, 
P. O. Box 757. Anchorage, Alaska 99510. 


BOILING Spring  Lakes—America's 
Greatest Real Estate Value. 1/3 acre 
vacation or retirement homesites only 
$150 cash price, Ten years to pay, Mon- 
ev-back inspection guarantee. Carolina 
coast, multi-million dollar, 14.000 acre 
development. 50 fresh water lakes, pri- 
vate ocean beach, golf course, motel, 
and country club. Free literature, Dept. 
2-T, Boiling n ring Lakes, North Caro- 
lina 28461, egistered under Federal 
Land Sales asi but not offered to resi- 
dents of states requiring separate regis- 
tration. ) 


CANADIAN Vacation Lands: Full 
price $385.00. 40 acres. $10 month. Suit- 
able cottage sites. hunting, fishing. in- 
vestment. Free information. Land Cor- 
poration 3768-D. Bathurst, Downsview, 
Ontario. Canada, 


CENTRAL, Ontario—Choice 640 acre 
Sportsmen's paradises still avallable— 
$20.00 plus $6.50 Taxes yearly, Maps 
pictures. $2.00 (Refundable). Informa- 
tion Bureau, Norval 3, Ontario, Canada. 


oratories, Dept. 
PS, 118 West Adams St., Jack- 


BUILD A CABIN ON YOUR O 


LAND in the primitive areas o 
Montana, o, Washi n. You've 
dreamed of it. now do it on a five 


forty acre tract in America's vanishin 
wilderness. As little as $1550. Low do 

payment. Terms available at less tha 
bank rates. Guaranteed road access 
warranty deed and title insurance. Irre- 
placeable natural land for enjoymen 
now, for retirement or investment, Every 
tract with growing timber. View site 
and waterfront available. Draw up you 
cabin or camper plans and get awa’ 
from it all on a mountain. stream. lak 
or deep in the timber. Come and see fo 
yourself or write for free lists of sites 
maps and complete information: Re 
forestation Inc.. Dept. C-31, P.O. Bo 
14008 Opportunity Station, Spokane, 
Washington 99214. 


FREE CATALOG! Big SPRING edi- 
tion! Over 5.000 Properties described, 
pictured - Land. È 
nesses-Recreation, Retirement. Selected 
Best thruout the U.S.! 72 Years’ service. 
0 states Coast to Coast. 


STROUT REALTY. 60-BT E. 42nd St., 
NY, NY 10017; T-BT S5. Dearborn, Chi- 
cago. Ill. 60603: 521-BT E. Green, Pasa- 
dena. California 81101. | 


FREE zs D BIG 256-page catalog. 
Hundreds of top real estate values coast 
to coast! UNITED FARM AGENCY. 612- 
PS. West 47th St., Kansas City, Mis- 
souri 64112. * DLP 

$1 ACRE — Canadian Border — hun- 
dreds campsites, islands. farmlands, di- 
rectly from tax authorities. (Non-profit) 
Lists. photographs mailed. Registrar, 
Room 11. 110 Church Street. Toronto 1. 
Canada. 


^ ARKANSAS- MISSOURI. Farms. 
Ranches. Businesses. Investments. Brau- 
tiful 5-10-20 acre wooded tracts on 70- 
mile long BEAVER LAKE. Free catalog. 
JIM TUCKER. “The Land Man". Rog- 
ers, Arkansas 72756. 


CONFIDENTIAL Canadian  Govern- 
ment Tax Sale Listing Aadresses; Rushed 
—$1.00. Intertech-3Ql. Box 5373, Sta- 
tlon F, Ottawa, Canada. 


FREE Catalog! PHOTOS! 


Coast to 


coast farms, ARIDAM, retirement. All 
types. sizes. price SAFE-BUY Real 
Estate. Box 58)-PS. Little Rock. Arkan- 
sas 72203. 
GOVERNMENT Lands ... Low as 
$1.00 Acre! Vacationing. Homesteading. 
Investment! Exclusive "U.S. Government 
Land Buyer's Guide' . plus “Land 


Opportunity listing landa | 
throughout U.S. Send $1.00. Satisfaction | 
Guaranteed! Surplus Lands, Box 
19107FD, Washington. D.C. 20036. 


CANADIAN LAND FROM $19; ACRE! 


CHOICE properties across Canada. 
Low monthly payments, Ideal for farm- 
ing. cottages, hunting. fishing. invest- 
ment, Free catalogue. Canadian Estate 
Land. Dept. PSC-4. 286 Lawrence Ave- 
nue West, Toronto 20. Ontario. |. — 


ARIZONA—adjoining Prescott Nation. 
al Forest. Ideal year round climate. 
Two acres, perfect for home, cabin or 
mobile home $1,995, low terms available, 
G.E, Sweeney. Glenarm Land Co.. 2233 
No, "th St.. Phoenix 85006. 


GOVERNMENT Lands : x Low as 
$3.50 acre! Millions Acres! Por exclusive 
eport'' , plus “Land 
Digest"' 


‘listing | 
throughout U.S.; and Valuable 17x22 


. Satisfaction Guaran 


OCALA FOREST CAMPSITES 

DEEP in the heart of the Great Ocala 
National Forest, Excellent hunting and 
fishing. Free maps and photos. (Un- 
available in states requiring separate 
Tapnite, ADTOLBTIOE. W. H. Ver- 
nor, Inc, P. . Box 760, Dept, Y. 
Deland, Florida 32720. 


32A LOG CABIN & 
HOME BUILDING 


BUILD Log Cabins. rustic furniture. 
fireplaces!!!! Ope PE Paent $3.00. 

. 'A' Frame pisos $2. . Guaran- 
ieed. Bilder, 956 Pi Atlanta, 
Georgia 30306 


nA FRAME Cabin, $500, for material 
Any lumber yard. Completely illustrated 
instruction manual. including material 
list. Money back Guarantee. Send $2.00 
to: Dependable, Plan #=607. Box 113, 
Vista. California 92083. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


GOLFERS! Cut strokes. Automatic 
range finder, Exact distance from ball to 
hole, Send $6.95 check or moneyorder. 
Guaranteed. Jadlee, Dept. 1B4, 1050 
Littleton, Parsippany, New Jersey 07054. 


SENSATIONAL golfers precision range 
finder. Knocks off strokes. Compact. 
Automatic $6.95. Featherweight golf bag. 
Ball pocket. Shoulder sli $6.45. Bot 
$12.75. Guaranteed. Ship from Cleve- 
land outlet. Order now. Jalmin Indus- 
tries, Dept. P2811, Box 81, Ste. Anne de 
Bellevue, Quebec 800. 


FISHERMAN'S Dream Book—Free, 170 
page catalog just loaded with Hard-To- 
nd Fishing Tackle Specialties and Do- 
It-Yourself Goodies, Our 28th year, Net. 
craft Inc., Box 5510, Toledo. Ohio 43613. 


world's largest 
electronic kit catalog 


Save on over 350 kits you can build 


COLOR TV — Low cost tube-type and incomparable solid-state 
models. From 14 through 25-in. all with exclusive Heathkit 
built-in self-service capability. All cabinet styles, including 
new ''hide-away'" Custom Wall Mount kit. 


HOME APPLIANCES — The new Heathkit ‘‘Minimizer’’ Waste 
Compactor joins the popular Microwave Oven in the kitchen. 
Both offer all the features of fine assembled appliances 
plus, since you build them, you can perform normal service 
and maintenance. Other kits for the home include clock ra- 
dios, wireless and conventional intercoms, home protection 
systems and garage door openers. 


TRAIL BIKES — For exciting off-the-road transportation, 
choose either the economical Heathkit Boonie Bike or the 
bold, beautiful Hilltopper. Accessories include lighting kits, 
automotive bumper carrier, front-wheel snow ski. 


AUTOMOTIVE — A cost-saving lineup of auto accessories 
and tune-up kits, includes 2-way radio, siren, cab-to- 
camper intercom, battery charger, timing light, tune-up 
meter, ignition analyzer, tachometer. 


PORTABLE RADIOS & PHONOS — Three portable phonos to 
choose from, including a Stereo/AM Radio Phono combi- 
nation. Four portable solid-state radios from a simple AM 
kit to a 10-band AM/FM/Shortwave receiver. 


TEST INSTRUMENTS — For the home hobbyist or the pro- 
fessional technician at substantial savings. Everything 
from famous Heathkit oscilloscopes and meters through 
vector-monitors and color bar generators. And there's 
sophisticated scientific equipment for educational and 
industrial labs. 


SHORTWAVE & HAM RADIO — For the listener, Heath 
has a brand new solid-state SWL receiver. For the ra- 
dio amateur, there's the complete line of Heathkit re- 
ceivers, transmitters, transceivers, novice rigs and 
accessories. 


FISHING & BOATING — The new Heathkit Thermo Spot- 
ter lets anglers find the specific water temperature 
level where trophy fish feed. The new Digital Depth 
Sounder reading to 199 ft., costs about half the price 
of other units. In addition there are Heathkit flasher- 
type depth sounders and fish spotters, power invert- 
ers, hailers, VHF phones, etc. 


STEREO — The new Heathkit AR-1500 stereo receiver 
experts hail as the most sensitive and powerful, 
heads up a complete line of receivers, amplifiers, 
tuners, turntables and speakers in every price range, 


SS 


a 4-channel and tape components, too. 


More than 350 products with build-it, service-it savings. 


All Heathkit products are designed around quality components... technicians at every Heathkit Electronics Center, the Technical 
your assurance of outstanding performance, long, reliable service. Correspondence Department here in Benton Harbor, and the new 
And the famous Heathkit manual makes the most complex kita simple Heathkit "Plain Language" Warranty stand behind your purchase. 
check-by-step project. But it doesn't stop there. You're given the Clip and use the coupon below to order your free 1972 Heathkit 


information you need to get your kit operating at peak efficiency, Catalog. Discover the creative fun, satisfaction, and pride of 
and keep it that way. (If you know someone who owns a Heathkit achievement that Heathkit building brings...and save yourself a 
color TV, take a close look at that picture). Should the need arise, a bundle in the bargain. We won't let you fail. 


Visit your local Heathkit Electronic Center...or send for your FREE Catalog. 


HEATHKIT ELECTRONICS CENTERS 


ARIZ.: Phoenix, 2727 W. Indian School Rd.; CALIF.: Anaheim, 330 E. 3 
Ball Rd.; El Cerrito, 6000 Potrero Ave.; Los Angeles, 2309 S. Flower | 
St.; Redwood City, 2001 Middlefield Rd.; San Diego (La Mesa), 8363  , 
Center Dr.; Woodland Hills, 22504 Ventura Blvd.; COLO.: Denver, i 
5940 W. 38th Ave.; FLA.: Miami (Hialeah), 4705 W. 16th Ave.; GA.: | 
Atlanta, 5285 Roswell Rd.; ILL.: Chicago, 3462-66 W. Devon ' Ave.; I 
Downers Grove, 224 Ogden Ave.; KANSAS: Kansas City (Mission), | 
5960 Lamar Ave.; MD.: Rockville, 5542 Nicholson Lane; MASS.: Bos- | 
ton (Wellesley), 165 Worcester St.; MICH.: Detroit, 18645 W. Eight j 
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Schlumberger | 


HEATH COMPANY, Dept. 16-4 
Benton Harbor, Michigan 49022 


[] Please send FREE Heathkit Catalog. 


Mile Rd. & 18149 E. Eight Mile Rd.; MINN.: Minneapolis (Hopkins), 
101 Shady Oak Rd.; MO.: St. Louis, 9296 Gravois Ave.; N.J.: Fair 
Lawn, 35-07 Broadway (Rte. 4); N.Y.: Buffalo (Amherst), 3476 Sheri- 
dan Dr.; New York, 35 W. 45th St.; Jericho, L.!., 15 Jericho Turnpike; 
Rochester, Long Ridge Plaza; OHIO: Cincinnati (Woodlawn), 10133 
Springfield Pike; Cleveland, 5444 Pearl Rd.; PA.: Philadelphia, 6318 
Roosevelt Blvd.; Pittsburgh, 3482 Wm. Penn Hwy.; TEXAS: Dallas, 
2715 Ross Ave.; Houston, 3705 Westheimer; WASH.: Seattle, 2221 
Third Ave.; WIS.: Milwaukee, 5215 Fond du Lac. 


Name. — 
{ Address 
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Prices & specifications subject to change without notice. 
*Mail order prices; F.O.B. factory. CL-426R 


APRIL 1972 | 181 


17 
I 
I 
i 
i 
i 
Ù 
I 
E 
È 
i 
i 
i 
i 
i 
i 
Î 
I 


CATCH FISH LIKE CRAZY. Fresh. 
salt water. Day, night. Year ‘round. 
SVENGALI 'em. Unconditional never 


fail guarantee, Become one of thousands 
satisfied mail customers. 12 samples 
$1.00. SVENGALI LURES, P.O. Box 
144H. Glen Head, New York 11545. 


FREE 1972 Catalog! Guaranteed low- 
est prices! Rods. Reels, Lures. Acces- 
sories—' Thousands of items. Cabela's. 
Inc.. Dept. R4. Sidney. Nebraska 69162. 


c | 
$1.75 


‘am 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor- sharp knife. Wafer thin, slim 
& ultra smart, this knife is of top 
quality drop forg=d steel for durabil- 
ity. Only 2%” when closed. $1.75 
plus 25c post. & hdlz. 


WESTBURY SALES CO., Dept. K-12-PS 
P.O. Box 434, Westbury, N.Y. 11590 


34 CAMPING 
EQUIPMENT & TENTS 


BACKPACKERS - Campers = Canoe- 
ists-Tent-4.5 lbs, 5x"7/1,x4!. ft. Ripstop 
Nylothane, lists $80.00. Price $56.70. 
Rainfly $14.60. Sleeping Bag-All Season 
Washable Nylothane-Dacron, 4.7 Ibs. 
lists $40.00, Price $26.40. Hudson Bay 3.2 
lbs. Campaxe lists $8.50, Price $5.80. 1 1b. 
Folding C ampsaw, lists $9. 00. Price $6.45. 
Spare Blade $1.60 (Parcel Post). Fiber- 
glass Canoe. 16 ft. 55 Ibs.. Red. Blue. 
Green, lists 4190.00. Price $147.00. 
(Truck). Manufactured Guaranteed - 
Luft-Gewicht, Box 175-A, Mims, Flor- 
ida 3 32754. — 


JUMBO tents, , sleeping bags. camping 
catalog, Largest selection anywhere. 25c. 
I Goldberg, Dept, (P5472), 902 Chestnut 
St., Philadelphia, Pennsylvania 19107. 
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LIGHTWEIGHT equipment for cross- 
country. skiing, backpacking. mountain- 
eering. camping. canoeing. kayaking. 
Free catalog. Moor & Mountain, Dept. 
34, 14 Main Street, Concord, Massa- 
ehusetts 01742, —— 


12 VOLT ELECTRIC : BLANKET c con- 
nects with clamps or to cigarette lighter 
outlet, 20' of extension cord included. 
Waterproof 24" wide 48" long. $19.95 
postpaid. Send check. cash, M.O. 
J H L. CHESON, 214 Arbor, Denk 
PS-4, El Paso, Texas 79915. 


36 HOUSEHOLD PETS 


LIVE Seahorses, marine specimens 
aquarium supplies. Illustrated catalog 
30é. Marine, Box 23158-F, Ft. Lauder- 
dale, Florida 33307. 


38 BIRDS & ANIMALS 


AMAZING  Profits!! 


$10. 000 3 Yearly 
Raising Rabbits for Wool and Breeding. 
Details 25c coin. American  Angora. 
Malta 1, Montana 59538. 


MAKE Big Money raising chinchillas, 
cavies, rabbits. for us. Catalog 25c. 
Keeney Brothers, New Freedom, Pa. 
17349. 

RAISE Rabbits Successfully by know- 
ing Facts. 48 Page Illustrated Book 
describing 25 Breeds. Housing, Breed- 
ing, Feeding, Markets, Marketing. etc. 
25 cents, American Rabbit Association, 
60 Arba Building. Pittsburgh. Pa. 15217. 


$500-$1000 MONTH Plan Raising Rab- 
bits for us. Free on White's Rab- 
bitry. Mt. Vernon, Ohio 43050. 


$600-UP Monthly, People needed. 
Kaise rabbits, other laboratory animals 
for us, Huge market. We supply equip- 
ment, breeders and instructions. De- 
talls 254. National Research Farms 
PNSA-4, Box 37. Palatine, Illinois 60067. 


INFORMATION. 25c. $3.00 to $5.00 a 
rabbit. raise for Staloch's Rabbitry, Box 
6302. Rochester, Minnesota 55901. = 


39 EARTHWORMS, 
CRICKETS, FROGS 


EARTHWORMS - All you need for 
fishing. Free information, George Sales. 
ALTI Willowbrook, Compton, California 
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HYBRID Redworms — 5.000-$10.00. 
20.000-$20.00. Postpaid with raising in- 
structions. Brazos Bait Farms, Rt. 9, 
Waco, Texas 76705. 


REDWORMS: Breeders. 1.000 - $4.85. 
5.000 - $20.00. Bedrun, 3.000 - $7.00. 
12.000 - $23.00. Mealworms. 1.000 - 
$3.00, 3.000 - $6.75. Postpaid. Foster's 
Wormery-3, Mauk, Georgia 31058. 
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GROW Fishworms, Outstanding new 
Breed produces great profits! Free Lit- 
erature. Fain's Hatchery-27, Edison, 
Georgia 31746, 


FREE Literature— We Teach You To 
Raise, Sell Fishworms. Crickets. 12-inch 
African Worms, Carter Farm-12. Plains, 
Georgia 31780. 


182 | POPULAR SCIENCE 


EARN Money raising fishworms for 
us! Exciting details free! Oakhaven-121. 
Cedar Hill, Texas 75104. 


$15.000 YEARLY Raising Fishworms! 
Three outstanding breeds! Free Litera- 
ture, Instructions. Georgia Hatchery. 
Dawson, Georgia 31742, 


40 HUNTING & FISHING 
INFORMATION 


FISHING SECRETS REVEALED, 436 
page 1972 Fisherman's Guide. Many hot 
tips, top spots. much more. Plus excit- 
ing new facts about fishing with Mepps 
spinners. world's most popular lure. 50c 
value, Send 25c with name and address 
to: Sheldons', Inc.. Box 714. Antigo. 
Wisconsin | 54409. 


FREE Catalog Low direct prices, Fish- 
ing, Hunting, Archery Reloading. Cloth- 
ing. Camping Foods, Herter's Inc., Dept. 
C62. Waseca. Minnesota 56093, 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war sur- 


plus optical bargains, Lenses, Prisms. 
Telescopes. Binoculars. etc.  Jaegers. 
York Merrick Road, Lynbrook. New 
or 


FREE Binoc ular,  riflescop ope catalog. 
Discount sale, Save 50'.. Free gift with 
order. Write: United Binoculars. BN- 


6416, 9043 So. Western. Chicago 60620. 


TELESCOPES  ireflectors) complete 
kits. Other accessories, request free lit- 
erature. Criterion Manufacturing. Dept. 
PS28. Hartford, Connecticut 06101, 


43 GOVERNMENT 
SURPLUS 


—— PP 


JEEPS From — $52.50. Typewriters 
From--$4.15, Cars From—$31.50. Walkie- 
Talkies. Motorcycles, Airplanes, Boats. 
Typical "As Is" Bid Bargains From 
Uncle Sam, Tremendous Variety. Excit- 
ing Free List. Write: Enterprises. Box 
402-72. Jamaica. New York 11430. 


JEEPS! Pick Pickups! 100.000 items direct 
from government. How? Where? Your 
area. Latest information, Money back 
guarantee. Send $2.00 to: Dependable. 
Mamai =2204, Box 113. Vista. California 


JEEPS $52.40. Airplanes $75.01, Type- 
writers $6.70, Boats $7.50. Direct From 
Government, Directory and Surplus Cat- 
alog $1.00 (Refundable). Midwest Sur- 
plus, Box 401PS, Dayton. Ohio 45401. 


GOVERNMENT Surplus. How and 
Where to buy in Your Area, Send $1.00. 
Surplus Information. Headquarters 
Bldg.. Box 3017TPS, Washington, D.C 
20014, 


JEEPS Typically From $53.90 . . 
Trucks From $78.40 . . . Boats, Type- 
writers, Knives, Airplanes. Clothing. 
Tools. Camping. Sporting, Photographic. 
Electronics Equipment. Wide Variety. 
Condition. 100.000 Bid Bargains Direct 
From Government Nationwide. Complete 
Sales Directory and Surplus Categories 
Catalog $1.00 (Deductible On Orders 
From Separate Included Catalog). Sur- 
plus Service. Box 820-B, Holland, Mich. 
igan 49423. 


1972 SURPLUS Army, Navy store 52 
page illustrated catalog. Send 50c. Ru- 
vel. 3037 N. Clark, Dept. 4M. Chicago. 
Illinois 60614. . — GP ne 

JEEP And Gov't t Surplus Buying 
Manual a pictured) 75c. Surplus 
Bargain Catalogue 60c, Both $1.00. Sur- 
plus Bargain, Box 789PS2 York, Penn- 
avlvania 17405. 


45  BODY-BUILDING, 


SELF-DEFENSE COURSES 


^ KARATE. Judo. Gendo, Tatami 1971 


Catalogue, Oldest Dealer 45c. Judo 
American, B200-1090 Sansome, San 
Franco, Francisco. California 94111. ria 

J MIGHTY Muscles Fast! Amazing. 


NATURAL method. Illustrated. $2. Abso- 
lutely Guaranteed! Avrometrix, 612 E. 


95th, Brooklyn. New York 11236. .— — 


BAR-BELL Course. $1.00. Catalogue 
104. Good Barbell. B-2095. Saginaw. 
Missouri 64864. 


"FANTASTIC Body." Satisfaction 
Guaranteed. Complete System, $1.00 Ta- 
teco. Box 51013. Tulsa, Oklahoma 74151. 


^ KARATE—complete instructions, Il- 
lustrated only $1.25, Bales Co., 650-PS, 
Metcalf. Escondido. California 92025. 


“GIANT Arms," Dr. Young's D. C. 


Revolutionary discovery, $2. Satisfac- 
tion or refund, Gaucho, Box 176956. 
Chicago 60690, — di 

POWERFUL Muscles Fast!! Obtain 


fantastic results! Free brochures: Uni- 
versal Bodybuilding, Dearborn. Michi- 


gan 48121. 


BE TALLER! 


Yes, grow man grow! Gain 2-6 
inches actual height in [few 
short weeks! Proven, safe 
method. Special one time offer: 
25¢ coin. 
The Height Increase Bureau 
P. O. Box 146-PS-10 
Brampton, Ontario, Canada 


FIX CLOCKS, 


FOR FUN & PROF- > 
IT! Fascinating new 
Handik ho 
«raf «mano H., 
Fives vu the knowl. 
vie 
makers learn. 
OVER 200 ILLUSTRATIONS 
show how Lo install hands, 
dials, crystals, 
slems—rehouse 
ments in 
clean LIRE CES 
luy part " 
INSTRUCTIONS COVER ev=- ^ 
ory popular waleh and clock, 
clima, mranmndfatbhers, ue koo, evervday alarm 
and eleetrie clocks 

Friends gladly pay $5 to $50 for restoring 
eheri sed 
OF WATC 
Itush 
mones buck 
inc.. Dept. S1i-T, 25i West 19 St., New 
York, 


49 JOKES & NOVELTIES 


BEST of Judo—Karate—Self Defense. 
Complete instructions $1.00. Bargain 
Hooks Company. Box 131AZ. Auburn. 
New York 13021. 


SKINNY GUYS wanted to 
: test fantastic new Muscle- 
# building secret —TENSILE 
* CONTRACTION—by mail. 


Special one time offer, 
25€ only. 


The Bodybuilding Center, 


P. 0. BOX l46-P5.9 
Brampton, Ontario, Canada. 


46 PROFITABLE 
OCCUPATIONS 


^ BECOME a Mortgage Broker. Highly 
respected. interesting. lucrative prestige 
business. For complete information write 
United, Box 6284-N. Marietta, Ga. 30060. 


HOW to Make Money Writing Short 
Paragraphs, Information Free, Barrett. 
Dept. C-86-G2, 6216 N. Clark. Chicago. 
Illinois 60660. RE x 

FREE catalogs, Repair air condition- 
ing refrigeration. Tools, supplies. full 
insiructions. Doolin 2016 Canton. Dallas, 
Texas 75201. 
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FREE Literature—Make Big Money 
Raising Fishworms and Cricket's, Car- 
wer Farm-10, Plains, Georgia 31780. 


CHINCHILLA INCOME GUARAN- 
TEED. Mini space. Terms. 


25c. Bulletin 
$1.00. Chinchilla, 11PS. Port Richey. 
Florida 33568. 


47 BOOKS & MAGAZINES 


“BIBLE Truth Versus € Christian 
Church." 225 Eye-Opening Pages, Illu- 
strated, Proves Vital Truths Lost By 
Christians. Worth More Than Money. 
$6 Postpaid. Messiah's Brethren, Box 97, 
Campbellville. Ontario. 


EXCITING Gift Catalog 10¢. K&K 
Distributors, 2064DP So. Mannheim, Des 
Plaines. Illinois 60018. 


MILITARY Field/Technical Manuals 
and Publications. Catalog 25c. Hillcrest 
“an iPS-4), McDonald, Ohio 


BOOK hunters! Send “Wants! Atl Atlantic 
Book Service, 287 Main, Charlestown, 
Massachusetts 02129. 


CLOCE and Watch Repairing ‘Books. 
Tools, Materials. Free catalog. North 
American. Hox TTBQA, Fox River Grove, 
Illinois 60021. 


ORDER any book. Send author, title. 
and remittance. Sky's Unlimited, 126 
Deertrack. Irvington. N.Y. N.Y. 10533. 


HARD-To-Get camping. È backpacking, 

cling books, Free information. Stephen 
Eck kstein. Dept. PS472. 21-D Lakeside 
Building. Melrose Park. Penn. 19126, — 

BOOK SALE 20c to 50c, FREE Bro- 
chure., Winchester Enterprises. 2807P&5 
Hargrave Street, Philadelphia, Pennsyl- 
vania 19136. 


master 
Harris 


skilled waleh- 


mainsprings, 

old move- 
modern cise. 
where to, 


timenieces, Try ihe HANDBOOK 
H AND CLOCK REPAIRS ten days. 
only 34.595 plus ie handling. on 
:uarantee, EMERSON BOOKS, 


M. Y. 10011. 


- FREE World's Leading Catalog 2000 
Novelties, Jokes. Tricks. Knives, Guns, 
Science. Sports Gadgets.  Johnson- 
Smith, C-11, Detroit. Michigan 48224. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


NEW 1972 large ci catalog. n now ready. 
Send l0é for Catalog showing latest 
Magic for pocket. parlor, stage. Douglas 
io rude Dept. 12, Dallas, Texas 


CATALOG 175 pages 25c. 1,500.399 
Tricks. Jokes, Novelties, Elbee, "74085. 


San Antonio. Texas 76207. 


COMPLETELY  ilustrated 84 Page 
Catalogs. 25c AREA Magic. Box 
334-5, N.Y.C. 10011. 


MAGIC MAGARINE Monthly since 
1936. Tricks. dealers, news, 3 month 
trial $1.00. Genii. Box 36068-S, Los An- 
geles, California 90036, 


VENTRILOQUISM, magic catalog! 25c 
Izzy Rizzy's, 3746 West 63rd Street, Chi- 
cago, Illinois 60629. 
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1000 WAYS To Have Ft Fun ' ! Giant 
Houdini Magic Catalog 25é with Free 
Trick ! ! Vick Lawston. Hox 2026-PS, 
Pompano Beach. Florida 33061, 


WATCHES 


AMAZE your friends—Fantastic Mz 
—Tricks—Illusions— Magician Supp 
We manufacture—Buy Direct—''Sa 
Catalog 25c, Nico Products Comma 
Dept. A. Box x 28113, Columbus, O. 43 


BE A Magician! Two booklets expl 
ing sixty-eight tricks plus large pro 
sional catalog. $1.00. Magic, Inc.. 5 
Lincoln, Chicago, Illinois 60625. 
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WORLD'S finest professional mg 
Joker Novelties, Giant illustrated ca 
log 10c, Top Hat, Evanston. Ill. 60 


_ VENTRILOQUISM! Learn at hog 
Gauranteed! Write! Information Fi 
Dummy Catalog 25€. Maher. Box 903 


Denver. Colorado 80209. 


51 COINS & CURRENCY 


SEND -only 5c for valuable bool 
"How To Collect Coins" which is load 
with expert advice. You will also rece 
5 different foreign coins and your cop} 
the most unusual and interesting coll 
tors catalog available anvwhere, Litt 
ton Coins. Dept. VB-2. Littleton. 
Hampshire 03561. 


Se a SE oe 


LINCOLNS: 50 mixed 1908-40 52. 
35 different uncirculated $2.00. Nay 
a Effington, Flushing, New Y 


UNITED STATES Coins! All ty 
mixed Grab-Bag style. Values $6.0 
$60.00. Send $4.00. Coin Surprises, P 
Box 532. Dearborn, Michigan 48121. 


FREE LAOS 20c COIN with approva 
Write to Lexington Coin Galleries, B 
147. Lexington, Massachusetts 02173 


20 MIXED V, Buffalo, And ''S'' Jeff 
son Nickels. 1900's Thru 1950's $2. 
Anthony, Box 98525D. San Jose. Cr 
fornia 95117. . 


COMPLETE U. U, 5. Coin List 25c. Lincd 
Starter Sets 50 Different $1.75, 100 D 
ferent $3,50. Schultheis. Box 1518, N 
Hyde Park. New York 11040. 


LINCOLNS 1909-1955 every year exce 
1922, 46 Different (Regularly rus 25) Sp 
cial $3.95. Harris. Box 2037G. Sa 
Cruz, California 95060. 


INDIAN Cents. 2 Different Befc 
1900, 75€. Bedrin, 1100A Northeast 125t 
North Miami, Florida 33161. 


BRIGHT 1943 P-D-5 Lincoln Set $1.0 
Catalog. 25¢. Village Coin Shop. Dept. 
Plaistow, New Hampshire 03865. 


40 MIXED Indianhead and Linco| 
cents 1890's to 1930's $2.00. Pavley, B 
518. Cupertino. California 95014. 


TEN Indianheads $3.50; Ten V- Nicke 
$3.45: Ten Buffaloes $2. 60; Listing 25 
Fairway. Box 685R, White Plains. Ne 
York 10602. 


SILVER Dollar $3.10; Silver Certifica 
$1.85; Large Cent $4. 50; Eagle Ce 
$4.00; Listing 25c, Nelson, 346S. R 
New York 10580. 


GOLD COINS of the World, Beautif 
Low Prices. Plus thousands of Unite 
States Coins, Free price list. Please se 
long airmail envelope, self-addressa 
stamped. Silver Center. Box 22171-8 
San Francisco, California 94122. 


52 STAMP COLLECTING 


^ A IMPORTANT! PLEASE NOTE! 

Most of the stamp advertising belo 
mentions “‘approvals.’’ This means the 
in addition to the special offer, yo 
will receive stamps ON APPROVA 
from which you may select stamps yo 
wish, and return the balance along wit 
payment for the ones kepi. Approva, 
may continue to be sent unless you ind, 
cate you do nof wish fo purchase any 
In some cases the special offer is mad 
only fo approval buyers. 


RARE Stamp Free. Also new packe 
Aden to Urundi, with Kennedy. Tri 
angles. Space, Sports. Ships, Dogs. Cat: 
Reptiles. Plus Others. All Free, Send 1( 
for mailing. Empire Stamp Co.. Dept. * 
Toronto. Canada, 


SEND only 5c for Worldwide Collectio 
of over 50 different Singapore, Grenade 
Chad, etc. Contains old and new issue: 
sports, animals, etc. You will also receiv 
interesting lists and a certificate wort! 
50c toward purchases, Goliath Co.. Dept 
TP-2. Bethlehem. New Hampshire 0357 


SEND only 10c for nice collection ¢ 
U.S. stamps including $5.00 issue an 
scarce mint Sipex Souvenir Sheet. Yo 
will also receive the most wonderful cat 
alog of stamp offers in America. Little 
ton Stamps, Dept. 582, Littleton. Ne 
Hampshire 03561, 
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NUDES Set Plus Gigantic My ster 
Packet-10¢. Unique Bargain Approvals 
Free Bonus Plan! Write Today! Kennet 
Feldman, Box 48798-PS, Los Angele: 
California 90048, 


U.S. PLATE Blocks 7 different 3 
commemoratives $1.00! Approvals. Gor 
Hun Davison, Henniker, New Hampshir 


— 100 ISRAEL — Worldwide $2.00. Som 
Valuable. Olivestamps. 43 Chefetzchaim 
Petahtikua. . Israel. 


FREE List. Large Assortment $1. Hig 
Value Packet 52, Schollmeyer. 436 N.Y 
Avenue, Brooklyn. New York 11225. 


NEW AFRICAN STAMP COLLECTIO. 
INCLUDING Burundi, Guinee. Mal 
Rwanda. Togo and others. A colorfi 
addition to your collection. 10c with a 
provals. Modern Stamps, Dept. 58 
Ferrvsburg. Michigan 49409. 


50 DIFFERENT U.S, Commemoratives. 
hi Amrah We Pay ramen Croke 
jud Box 118P. Bellmore, New York 
AUSTRALIA Fifty Different 10c 
Vhen Requesting Approvals! Value. 


209B Tenbrook, Silver Spring. Mary- 
d 20901. 


WOW! 110 All different Germany loc. 
ommemoratives, Alrmails, High Values. 
ig catalog, bargain lists. Also fine 
tamps from our approval service, which 
ou May return without purchases and 
ancel service at any time. Jamestown 
tamp, Dept. A42PS Jamestown, New 
Fork 14701. 


VATICAN Xmas Set (1967) 50c. Ap- 
rovals. Barricks. Box 17154, Detroit. 


ichigan 48202. 


500 DIFFERENT worldwide stamps for 
1.00 Smith, 508B Brooks, College Sta- 
jon. Texas 77840. 


FREE! Big Bargain Catalog—New Edi- 


ion listing thousands of bargains in- 
tluding U.S. & B. N. A, stamps. packets, 
lbums, accessories and supplies. Also. 


e stamps from our approval service 
hich you may return without pur- 
hases and cancel service at any time. 
amestown Stamp. Dept. E42PS, James- 
own, New York 14701. 

SENSATIONAL Clearance 40 different 
ackets - $1.00, No approvals. Norge. 
ox 105, Wyckoff, New Jersey 07481. 
PENNY Approvals! Regardless Cata- 
ogue! Kloster 4164—52nd St., San 
iego, California 92105. 

FREE Stamps send 10c, UX Stamp 
Company, 320 Congress, Austin, Texas 
18101. 


FREE duplicate exchange—2c approv- 
als. Belden, Box 4175c, Dearborn, Mich- 
gan 48126. 


|,90 ENT Old U.S. Revenue 
Stam 50c. Winchester Stamps, Box 
1592, Mansfield, Ohio 44907. 


225 STAMPS FOR ONLY 10c! Air- 
mails, Pictorials; stamps from strange 
countries cataloguing up to 25c each! 
Plus unusual stamps to examine. Buy 
any or none, return balance. cancel 
service anytime. MYSTIC STAMP CO.. 
Camden 55. New York 13316. 


SELL stamps by mailorder to collec- 
tors! Earn $16.50 hourly! Free details. 
International. 676;7PC, South Atlanta. 
Tulsa 74138. 


100 DIFFERENT. Including Congo 
Triangles, 30c. Penniston, Box 5502. 
Arlington. Virginia 22205. 

to 20% off stamps—U.S. only 
send 25c for catalogue. Margaret Rice. 
Box 665. Danville. Illinois 61832. 


" FREE—Mint British Colonials from 
Sabah. Seychelles, Tristan Cunha, Sara- 
wak. Negri Sembilan. Caymans. South 
Georgia. Free with Approvals. Viking. 
Great Neck 5, New York. 


SCOTT Catalogue, 254. 32 pages. De- 
scribes all Scott products and illustrates 
dozens of stamps in Full Color. Write 
Catalog. Dept. C, 1 Bartel Place, Hunt- 
ington Station. New York 11746. 


50 COLORFUL animals, birds, flowers. 


only 254€ Approvals. Gateway. 115A New 
Montgomery, San Francisco 94105. 

NUDE SET plus 25 different beautiful 
and famous paintings only 25¢ with ap- 
Siete? simpson, Box 212, Reynolds- 
burg. Ohio 43068. 

TT MYSTERIOUS beauties 10c. Ap- 
provals. Stamps. Box 14445, Kitchener. 
Ontario. Canada. 


^ VALUABLE Premium 15c with world- 


wide approvals, Doug White, Box 88, 
Costa Mesa. California 92727. 


FREE! Fine Old U.S. Stamps with 
request for quality U.S. Approvals. 
Lilbro, Box A. Old Bethpage, N.Y. 11804. 


100 DIFFERENT United States, 25c. 
United States and Foreign Approvals in- 
cluded. Shelron. Box 54TK. North Mi- 
ami. Florida 33161. 


FREE, U.N. Mint Set. Approvals. 
Hildebrand, Box 5645, Redwood City, 
California 94063. l 
100 OLD U.S. Stamps between 1861 
and 1935 $1.00. Ed Roush, 423 Shepard. 
Mansfield. Ohio 44907. 


FREE Surprise collection sent with 
approvals. Jay. 1784 Union, San Fran- 
cisco 94123. 

50 FAMOUS Paintings 50c when re- 
questing worldwide RPOCOTEUK. C & F 
Stamps. 655 Forbes Street. E, Hartford, 
Connecticut 06108. 


FREE—Worldwide Stamp Collection 
with Approvals. Send 10c for Mailing. 
Stamp-A-Nanza, 1904-PA Broad, Sche- 
nectady, - New York 12306, 

“APPROVALS: Plus Collections by 
year, Martus. 183 Senaca, Bushkill. Pa. 
18324. 


MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC. Box 
6000-PS. San Francisco. Calif. 94101. 


NUDES set (4)-Unusual Approvals 
10c. Atlas. Plainfield. Racine, Wisconsin. 


U.S. METE Specials! Flag Set Com- 
plete, $1.00; c, dc Famous Americans 
(21 eredi). "$1.00. Free list. Brooks, 
2601 Avenue ''U'", Brooklyn. N.Y. 11229, 


"AFRICA." 25 beauties. 10c. Approv- 
TM Gorliz, Box 1915CS. Naples, Florida 


50 YEARS Old, fifteen different Unit- 
ed States, over fifty years old—10c with 
approvals. Jaxon, Box 145. Brooklyn. 
New York 11230. 


ABSOLUTELY Free United States 
Mint Souvenir Sheet When uesting 
United e le | ame K&B, Box 70, 
Brooklyn, 


FAR A ir "Assortment— Viel Nam, Ja- 
pan, Korea, Formosa and others only 
10c with world wide approvals. Clark 
stamps, Dept 58V, Muskegon, Michi- 
gan 48444 


ONE Cent a Stamp-write for jumbo 


books of foreign stamps mounted in 
Scott order at lc each stamp, Bullot 
Philatelics, 6815 Bay Parkway, Brook- 
lyn, New York 11204 


50 DIFFERENT Canada. 10é with ap- 
provals. Oroszky, P.O. Box 1, Sarnia. 
Ontario, Canada. 


FREE! 88 DIFFERENT COUNTRIES! ! 

INCREDIBLE collection of genuine 
postage stamps—from Afghanistan to 
ambia! Own valuable stamps nearly 100 
years old, moon stamps, etc. Also, excit- 
ing stamps on approval, returnable 
without purchases, cancel service any- 
time. But this Valuable Collection plus 
Big Illustrated Catalog are yours to keep 
., . Free! Send 10c for mailing. H. E. 
Harris. Dept. 55-21. Boston, Massa» 
chusetts 02117, 


VAN Gogh Gold-Framed Paintings. 
Multicolored complete postage set Free! 
If Approvals Requested, Frija. RFD 1. 
Box 157A, Red Hook, New York 12571. 


NUDES! Ten Different: 20c. Approvals. 
Stamp Farm, 2541, Oxford, Wis. 53952. 


“INVERTED Error'"—Dag Hammar- 
skjold. 10c with approvals. Belmont 
Stamps. Washington. D.C, 20015. 

U.S. BARGAIN; 60 different lüc with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, Maine 04043, 


50 RUSSIA 10c. Russian Approvals. 
Iannuzzi, 843-B South Mariposa, Los 
Angeles 9. : : 

14,000 DIFFERENT! Amazing new 

lan builds your collection systematical- 

y. Country by Country. Only 50c weekly, 
Ware, Monroe 70, Connecticut 06468. 


WOW! $30.00 Value! 1000 Different 
Worldwide Stamps. $1.50 with profit 
sharing approvals. Universal, Box 6MB, 
Kenosha, Wisconsin 53141. 


1500 FOREIGN $1,00; 5000 $3.00; 9000 
$5.00, 5000 USA, contains airs. dues. 
residentials, revenues, 19th Century, 
igh values, etc. $3.00. 300 pre-1940 
USA commemoratives $2.00; 700 $4.00. 
No approvals. Meyers, 5321 Fleming. 
Richmond, California 94804. 


80 DIFFERENT U.S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. 
Only 25c. Approvals included, Willett 
Co.. Box 338-Y. Yorktown Heights, New 
York 10588. 


PLANES! Trains! Cars! Ships! Space! 
Sports! Spectacular stamp collection. 
Just 10c with great approvals. Castle. 
P.O. Box 15PSA, Flushing. N.Y. 11352. 


100 DIFFERENT 10c with approvals. 
U.S. price list (102 pages) 50c. R. Smith. 
Box 617. Woodcliff Lake, N.J. 07675. 


100 CANADA 25c. Excellent value. Ap- 
provals. Continental, Limehouse, On- 
tario, Canada. Men 

FREE Rare U.S, 18th Century Stamps 
with Fine Approvals. Historic Stamps. 
Box 427. College Point, N.Y. 11356. - 


FREE!!! Beautiful Stamps. Gold. Sil- 
ver, others, Approvals. Delor, 21127 Fleet- 
wood. Harper Woods, Michigan 48225. 


RUSSIA 25 pictorials 10c. Approvals. 
J. Nutt. Box 357, Penn Yan l1. New 
York 14527. 


307 DIFFERENT triangles. sports. 
topicals, etc, Worth near 58.00 Only 
25c, Bargain approvals. Jayto Stamps. 
Box 177-W, East Syracuse. N.Y. 13057. 


ANTIQUE PISTOLS 10c ith ap ap- 
provals. Lawrence, Box 75115. ina 
Maryland 21207. 


REWANDA Collection, Approvals. 25c. 
J. B. Stamps. 226 Bergen Street, Tren- 
ton, New ow Jersey 08610. 


99 DIFFERENT Stamps and Valuable 
Set 20c, Approvals. Peterson, Box 31, St. 
Paul. Minnesota 55102. 


PRICE List U.S.. Plate Blocks. 
dr es 5000 Miami. St. Louis, Missouri 


From Tonga, Botswana Elephant, Bhutan 
Foil, President Kennedy, Moon L anding 
Honduras Easter Flowers, German C hiid 


Painting plus 100 others! Only 108 when 


requesting approvals, Select those de- 
shred, return balance, Cancel service amy. 
time. 


DOUGLAS COOK, Dept, PS-4 
Las Vegas, Nevada 89112 


53 OLD STAMPS 
WANTED 


I PAY £250 for 1924 l¢ green Frank- 


lin stamps, rotary perforated eleven 
($2500 unused). Send 25c for illustrated 
folders showing amazing prices paid for 
old stamps, coins, Vincent, 85PS, Bronx, 
New York 10458. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


FREE! Bargain catalog. fiber optics, 
LED's, transistors. diodes. rectifiers. 
SCR's. triacs. parts. Poly Paks, 211P 
Albion, Wakefield, Massachusetts 01880. 


C.B. CRYSTALS $1.65 Monitor $4.50. 
Lifetime guarantee. Interchange chart 
25c, Cleveland Crystal Co.. Box 020088. 
ene Ohio 44102. 


VERNMENT surplus 
a Vidal illustrate catalog — 25c. 
eshna. Nahant, Massachusetts 01908. 


HEAR POLICE/FIRE Dispatchers 
Catalogs show receivers; exclusive di- 
rectories of  ''confldential'" channels. 
Send Bc stamp. Communications, Box 
S6PS, Commack, New York 11725, 


— 36c TI TUBES, Radio & TV! Free Color 
Catalog. Cornell 42175. University. 
San Diego, California 92105. 


LINEAR AMPLIFIERS: 10 Meters. 
“Hawk" =- 25 watts - $59.95: "Raider" 
= 100 watts - $149.95; “‘Maverick-250" - 
250 watts - $244.95. AM/SSB, 12 volt 
mobile amplifiers =- "'Scorpion'" - 50 
watts - $99.95; “Bandit II" - 100 watts 
- $169.95; new ‘“Falcon-400" - 400 watts 
-$314.95. 20-35 megacycles, (Illegal Class 
D II meters.) Dealer inquiries tee 


electronics, 


D&A Manufacturing Company, 1217 Ave- 
nue C. Scottsbluff. Neb. 69361. 


RANDTENNA 


Amazing RANDTENNA amplifies sig- 
nals to 400-times for super distance AM 
broadcast reception, Mo batteries or AC 


power. Size 3x3x% inches. Satisfac- 
tion guaranteed. $4.98. 


RAND LABORATORIES 
P.0. Box 102 
Winthrop, Maine 04364 


SAVEI 
professional rotary 


ile ito 125 miles), 


neered Antenna, 
"Augbmatic'" U-100 Au 
Rotor, tri-mount roof tower, 


5.00) D shipping. 
Town . untry T 
2327 ola, i i Road 


Winston-Salem, 
M.C. 27103 


55 HI FI, STEREO, 
ELECT RONICS 


ELECTRONIC plans and kits. Some- 
thing for everyone. Catalog, 25c. TA. 
Box 1266B, South Lake Tahoe, Cali- 
fornia 95705. 


FREE—FREE—FREE 
FREE—FREE—FREE—FREE 

SEND in for your FREE one year sub- 
scription to Olson Electronics’ fantastic 
value packed catalog—unheard of low, 
low prices on brand name speakers. 
changers, tubes, tools, stereo amplifiers. 
tuners. CB and other values. Credit plan 
available. If you have a friend interested 
in electronics, send his name and ad- 
dress for a FREE subscription also. 
Olson Electronics, Dept. Ha, 260 5. 

Forge St., Akron, Ohio 44308. 


HEAR MUSCLES! (Electromyophone) 
Easy circuit really works. Full plans, 
pre-etched circuit board, $2. Powers, 
a Rd.. Northbrook. Illinois. 


FREE DATEI - Electronic kits—ampli- 
fiers—preamplifiers—psychedelic strobes 
—SCA Adaptors—color 
instruments — guitar 
Subscription. SWTPC, 
Antonio. Texas 78284. 


STEREO Hi-Fi Sale. Nationally Ad- 
vertised amplifiers. tuners. speakers. 
Tape decks, etc. Discounting to 40% 
since 1959. Arkay National, 1028-04 
Commonwealth, | Boston. Mass. 02215. 


GOLDEN Age Radio. Complete taped 
shows. Box 8404P. St. Louis, Mo. 63132. 


FREE details, New. unusual color-or- 
gan lamp, Lunar, 1930 Chestnut, Room 
605B, Philadelphia 19103. 


SLEEP-LEARNING KITS — endless 
tapes. timers. complete outfits. Catalog 
free. SLRA, Box 24-5B. Olympia. Wash- 
ington. 


56 PHONOGRAPH 
RECORDS, TAPES 


| FREE Catalogues. 2000 hard to find 
unusual records. Rose's, 138 Breckin- 
ridge, Louisville, Kentucky 40207. 


RECORD - Cassette - Cartridge Bar- 
gain Sheet. Discounts to 8045! Send $1 
for Latest List. Al Roseman, P.O. Box 
186083, Philadelphia. Pennsylvania 18114. 


"^ VINTAGE radio programs. 176 page 
catalog—5$1.00, Stop. Box 81. Webster. 


New York 14580. 


BLACK LIGHTS 
AMAZING Discount Prices. 18" Fixture 
with filtered bulb. only $11.95, 48" Fix- 
ture with filtered bulb, only $19.95 Post- 
pur Order today, Check or M.0, The 
nusual Record Shop. 1717 Centre Plaza, 
Alexandria. Virginia 22302, 


SKIING! DRAMATIC Audio-Visual" 
Teaching!! $5.95—guaranteed! Sales, 305 
Ballard Street. Dept. 23. Ypsilanti, 
Michigan 48197. 


& TRACK TAPES! Large catalog of 
over 500 Titles, including the Latest. 
Popular, Rock, Soul, Country and West- 
ern, Classical. All tapes $3.99. over 6, 
$3.50 each. Retail Values, $5.98 to $9.98. 
Check and compare. OUR PRICES are 
the LOWEST. Catalog 50c. Jordan. Box 
564, Massillon, Ohio 44646, 


organs—digital 
ampere: ree 
Box PS32040, San 


Install your own 
antenna. 
Everything supplied: Fringe- 


F/VHF, Color Engi- 
Alliance 
ntenna 


complete installation mate- 
rials and diagram Instruir- 
tions, Only $125.00, Chim- 
ney mounted $119.95, Add 


OLDIES . 45 RPM Original Hits - Cat- 
alog 50c. C&S Record Sales, Box 187. 
Wampsville, New York 13163. 


40 DIFFERENT New 45's, $5.00 Ppd. 
Merco. Box 755, Canton, Ohio 44701. 


RADIO programs on tape. 50c-catalog. 
i, PT ira Rt. 1, Brooklyn, Wiscon- 
5 à 


57 MUSICAL 
INSTRUMENTS 


FREE discount catalogue. Guitars, 
Mandolins, Banjos, Parts, accessories. 
Send 50c postage. handling. Eddie Bell, 
201 W49, New York 10019. 


GUITARISTS!!! Save 30%—Guitars: 
amplifiers—Popular name brands, Larg- 
pui selection. Money Back Guarantee!!! 

d 2h illustrated discount catalog. 
Sen 25c today: Guitars Unlimited, Box 
343, Dept. RA. Richland. Wash. 99352. 


S pei Banjo Making books plans, 
wood. necks, tools. List 25c. Wildwood. 
510 East llth Street, New York, New 
York 10009, 


WHOLESALE Guitars. 
Ampliflers. PA Systems, Free Catalog. 
Carvin, Escondido, California 92026. 


REBUILD A Player Piano! Details 
from Vestal Press, Vestal 8, N.Y. 13850. 


GUITAR Course for beginners, New 
simplified method [for young and old. 
Try this one, $3.00. Jamie. Box 179. Lake 
Jackson. Texas 77566. 


30% DISCOUNT. Name Brand Musi- 
cal Instruments. Free Catalog, Freeport 
Music Inc., 127C Sunrise Highway, Free- 
port, New York 11520. 


GUITAR Making Books. 
Woods, Accessories. 
25c. GUITAR CENTER, Box 
Tulsa. Oklahoma 74115. 


LEARN Banjo-5-string Bluegrass. No 
music, Makes learning easy, Free de- 
talls. Blaylock. Box 25-D, Marietta, 
Georgia 30060, 


ACCORDIONS and ADEST. Excel- 
sior and other famous makes. Save 50%. 
Buy Direct, Factory Distributor. Terms. 
Trades. New-Used. Free Home Trial. 
Free catalog and Discount rices, Ex- 
celsior, Dept, P, 3147 North Luna, Chi- 
cago 60641. 


VIOLIN and Guitar gases DG M 
latest Free Catalogue of woods — 
sories. International "Violin PSI. yin 
East Baltimore St.. Baltimore, Md. 21202. 


58 SONG WRITERS 


WE pay all recording conta: n M 
cepted material! Need new 
terial for immediate recording! | 1354-PS. 
Hancock St.. Quincy. Mass. 02169, 


SONGS Songpoems Wanted for Radio 
Show, Hollywood Music Productions, 
6425-PS. Hollywood Boulevard, Holly- 
wood, California 90028. 


PUBLISHING Contract Guaranteed on 
Selected vUrp lemen Hollywood Son 
writers’. 53344 Sunset, Hollywood. Cali 
Tornia 90027. 


SONGWRITERS. Subscription three 
dollars. Song Request Magazine, Mount 
Morris. Michigan 48458. 


POEMS wanted for songs. Nashville 
Music Productions. Box 40001-M, Nash- 
ville, Tennessee 37204. 


SONGWRITERS! Poets! Spiritual and 
religious poems, songs wanted for re- 
cok y by Chapel Symphony Orchestra 

oir. We pay all rorording noate! 
md PS, Chapel Recording, P, O. 
162, Wollaston, Massachusetts 02170. 


POEMS set to music. Songs recorded. 
Send poems, songs, Crown Music, 49-P 
West 42. New York 10001. 


X POEMS and Lyrics of religious, rev- 
erent, inspired nature wanted for im- 
mediate recording. We are only interest- 
ed in songs of hope, God's love, the 
comfort of His words and wisdom. 
Cathedral Recording, P.O, Box TAPS. 
North Weymouth, Massachusetts 02191. 


SONGPOEMS Urgently Needed, Possi- 
ble Recording/Publishing, 50-50 Agree- 
ment. Betty's Music Makers, 1417P 
Park Building. Pittsburgh, Pa. 15222. 


POEMS accepted for new songs re- 
corded without charge. Songs/poems ex- 
amined free. Tin Pan Alley. 23647 Bee 
Ridge Station, Sarasota, Florida 33578. 


59 IMPORT - EXPORT 


^ ORIGINAL Oil Paintines 16x20" $72 
Dozen. Max McDaniel, Claymont, Dela- 
ware 19703. 


60 BUSINESS | 
OPPORTUNITIES 


MAKE $25.000 
WITH NEW MAILORDER PLAN! 


QUICK, REMARKABLE RESULTS! 
ONLY $3 GUARANTEED! LIMITED OF- 
FER! ORDER NOW! GOLDCO. BOX 
1747, NEW YORK CITY 10022. 


Professional 


Imported 
Catalog 
15444, 


MAIL order specialist reveals how to 
start mail order business: product se- 
lection, sources, pricing, publicity, use 
oî publications, direct mail. catal 
lists. Discusses seasonal factors, tric 
of trade. Fascinating 54-page Manual 
only $1. Mail Order Institute, Dept. A. 
ELA paman Lane, Hicksville, New York 
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MAKE Social Security Plates! (Ma- 
cuori ; Suppl es—525.) etails:-Ideaco. 
Los Angeles 90069. 


C DEBOUT. WATCHES $ $3.0 00.  REC- 
ORDS 8c. 1001 bargains. Free list. Mar- 
cos. Ashburn, n. Georgia 31714. 


STAMPS! Start your own mailorder 


stamp dealer business . , . big profits! 
DUE FOU inns $4. Guaranteed! Houser 

Box 370. Station E. Toronto. 
Quiaria, 


FREE Book “How To Fail or Succeed 
in mailorder!" Plymouth. MMFD, Box 
111. Brooklyn. New York 11223, 


$10 PER Hour Spare Time. No Selling. 
Stamped Envelope Brings Details. Box 
5834-PS, Bethesda, Maryland 20014. —— 


MEN-Women Make Big Profits At 
Home! In plasiics. part or full time' 
Unique process teaches you with equip- 
ment we give you free to make hundreds 
of 3-D plastic products, candy and can- 
dle molds, plaques. signs. Skin and bub- 
ble package. Also resin casting. Write 
today for free details. Nationwide Plas- 
tics. Dept. ARZ, 4140 Eagle Rock Blvd.. 
Los Angeles, California 90065. 


FORTUNES in wild plants! Herbalism! 
The unknown millionaire maker! Free 
lesson, details. Herbalism Institute. 1339 
Remuda, Dept, A. Glendora. Calif. 91740. 


ADDRESSERS And Mailers Needed. 
Details 10c. Lindbloom Sales, 3638 Pet- 
erson, Chicago, Illinois 60859. — 


FREE Millionaire Book!! Expert shows 
successful, little businesses. Work home! 
SBI-3, Kerrville, Texas 78028. 


"= —— ene cn 


 SEVEN Complete Mail Order Onppor- 
tunities $2.00 or Write AM Sales. 32-28D 
100 St.. St.. East ] Elmhurst. New Ye York 11360 11369. 


MORTGAGE Brokers earn big com- 
missions. Let us tell you how. Write for 
free information, United. Box 6284-0. 
Marietta. Georgia 30060. 


BOOKKEEPERS earn $500.00 week. 
Operate Bookkeeping Tax Service, De- 
tails free. Universal Bookkeeping, Box 
664-P, Springfield. Missouri 12110. 


VENDING Machine. No selling. Routes 
earn amazing profits. Big catalogue 
Free, Parkway Corporation. TI5P5B 
Ensor Street, Baltimore. Md. 21202. 


EARN _s60 : 
Concrete Fence Posts. Practically no in- 
vestment, Send stamped-addressed en- 
velope. American, Excelsior Springs, 
Missouri 64024. Mn 


PIANO Tuning | Learned quickly at 
nome! Tremendous field! Musical knowl- 
edge unnecessary, GI Approved, Infor- 
mation free. Empire School, Box 32. 
Miami, Florida 33145. — 


SPARE Time Earnings!$!$ With table- 
saw, bandsaw, etc. . . . Write: Wood- 
kraft, 956 Springdale, A Atlanta, Ga. 30306, 


$200.00 SPARE Time earnings with 
your Tablesaw, Write: Workshop Four. 


3800 Harney, Vancouver, Wash. 98660. 


BIG money making candles in home. 
Complete instructions. Everything fur- 
nished. talls free. Candle's, Dept. 
A-B, Waseca, Minnesota 56093. 


—— — 


MAKE durable building plastic easily. 


Waterproof, Fireproof, Economical. Bays 
Laboratory, Cedaredge. Colorado 81413, 


FREE REPORT: ‘609 Unusually suc- 
cessful businesses," Work home, Nichols. 
5839 Syracuse, Taylor, Michigan 48180. 


EARN $70.00 up weekly. Your own 
wholesale business at home. No invest- 
ment. Details and catalog. Send only 
$3.00 (refundable). Hewitt Co.. Box 
75PS, Hazlet, New Jersey 07730, 


MAKE Years Income in 8 weeks 
Camping. No selling. Capital or Land 
necessary. Write Edru's, Route 5, Box 
2733, Gig Harbor, Washington 98335. 


BIG Profits! Sell Engraved Metal So- 
cial Security Plates. Free Sales Kit. 
Ez-Read Plates. 428 McClellan Avenue, 
Nashville. Tennessee 37211. 


90055 PROFIT For Men And Women 
with your own Magnetic Sign Shop! Big 
demand for 3-D magnetic signs on cars 
and trucks. Start in garage, kitchen or 
camper. Spare or full time, Financing 
available, Write today for free details. 
Nationwide Plastics, Dept. 259, 4200 
Panamint, Los Angeles, California 90065. 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Begin- 
ners: Get free copy ‘Make Money By 
Mail." Discloses free VERO: pnr 
able products, Maile Dept. 694. 


Woodland Hills. California 91364. 


CAPITAL Available! Profitable 
nance Brokera Sources, Box 
Uleta. Florida 33164. 


"Fi- 
99. 


I HELPED Thousands. $500 to $2 mil- 


lion. Easy loan to 2,618 sources. 
ren details. Capital- 3. Kerrville, Texas 


HOW and where to get capital. $5000 +. 
possible in one day. Free details. James 
07675. Box 571E, Westwood. New Jersey 
ü 


MEN - Women! Start, money-making 
Plastic Laminating business at home in 
spare time. Material costing llc brings 
back $2.58. No canvassing or selling but 
mail orders bring in $20 a day. Write for 
full particulars free. Rush name on 
postcard to: Warner, Room LC-3-BF, 
1512 Jarvis. Chicago. Illinois 60626. 


VACUUM Signmaker Kit. Instructions 
$10.00. Homecraft. 2350 W47. Denver, 
Colorado 80211. 


184 | POPULAR SCIENCE 


DAILY  manufactu uring 


MAILORDER Catalog. No Inventory. 
Products drop shipped. Free information. 
AAA, Box 12125, W. Babylon. New York 
11704. 

MAKE $200 Weekly Addressing enve- 
lopes. Start immediately, Send stamped 
addressed envelope. Arthurs, Box 526P5. 
Mt. Airv. North Car olina 27030. 


REWARD Yourself* Enjoy Extra cash 
income? Profits details. 25€. Richer* - 
Box 1 1872. Albany. New York 12201. 


OPPORTUNITY knocks once. . | In- 
vite it!!!! Thor. Box 1692-F. F.D.R. 
Station. New York 10022. za 


MAIL Order Opportunities Galore! 
Popular Advertiser Magazine! Sample 
10c. Labon, Box 54386—PSA—Los AT- 
geles. California 90054. _ 


AMERICANS wanted— for new enter- 
prise. State qualifications. Ornsteen. Du- 
Quoin. Illinois 62832. 


ANSWERS To MAILORDER SUC- 
CESS! Knowledge is the key. Learn Sec- 
rets of the Pros! Free Proof. Powell En- 
DENS Box 1188-54. Rosenberg, Texas 

4n. 


MONEY. Made in Mail Order. Infor- 
mation and Dealer Addresses, Guaran- 
reed $4.95. R.G. Products. P.O. Box 5301. 
Roanoke. Virginia 24012. _ 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
and be local agent. experience unneces- 
sary. Mav start while presently em- 
ployed. Five-figure income for responsi- 
ble applicant. S.K.R.C. Manufacturers, 
2347 West 238th Street. Torrance, Cali- 
fornia 90501. si eo 


BUY Direct! Your Own Advertising 
Specialty Business. Start Small . ‘ 
Grow Hig! Free Details, DB Associates. 
Dept. R- -131, |, Holland, Michigan - 49423, 


MAILORDER Millionaire helps be- 
sinners make $500 weekly, Free report 
reveals secret plan! Executive (1B4). 
333 North th Michigan, Chicago 60601. 


I MADE $2,000.00 Monthly in Mail- 
order... Evenings only. You can too-- 
Free Proof! Kingman-KK, 4264 West- 
ridge. Erie, Pennsylvania 1€ 16506. - 


MAKE Magnetic signs. Machineless 
method. Profits enormous. Write 
R1B49APS, Bardstown. Kentucky 40004. 


MAKE 546 From Square Foot Ply- 
wood: Jigsaw or Bandsaw necessary. 
Free Details. 3 aocerd. Bridgewater. 
Massachusetts 02324 


WORLD'S Biggest i Wholesale Supply. 
Buy from 10,001 U.S.A. European, Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own im- 
printen Catalogs, Free Details. Bargain- 

unters Opportunities. Box T30-B, Hol- 
land. Michigan 48423. — 


EARN $240.00 a month . at home. spare 
time, doing only two $5.00 Invisible Re- 
weaving/Reknitting jobs a day. Big 
money paid for service that makes cuts, 
tears disappear from fabrics, Steady 
demand. Details free, Fabricon. 2026 
Montrose, _Chicago 60618 


$200. 00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do, Free Details. Associates, Box 
136-E, Holland. Michigan 49423. MODA 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rock-bottom prices, Closeouts. bank- 
rupts. Dropship merchandise. Automo- 
biles. "Worldwide Imports, Hongkong 
clothes, Free details. International Buy- 
ers, Box 16386-PS5, Portland, Ore. 97233. 


FREE Literature—Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia 31780. 


PORTABLE Sandblaster $21.00 t(air- 
compressor required). Free brochure, 
Inka, Box X 66573C. Houston, Texas 77006. 


_ MAKE " Money at Home Metalizing 
Baby Shoes, Plastics, Novelties, Gold. 
Silver. Bronze, Pearl. Free Proof. 
Kiktavi. Box 2127B, Inglewood, Califor- 
nia 90305. — E paades 


^ BUILD C Custom Cases at home for 
profit. Get orders by mail. We supply 
materials, instruction—everything, Free 
Home Business Details. CSCC, 6961 
CSN. Hayvenhurst Avenue, Van Nuys. 
California 91406, 


CLIP Newspaper items. To $10.00 each. 
Corey free. Foster. 272-P4. Brooklyn 


HOLLYWOOD Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience unnecessary, Unlimited Unique 


Pottery Designs. Easily Made Without 
Moulds. Bird-baths. ountains, Wish- 
in Wells. Waterfalls, etc. Chemical 


Coloring Formula Marble-glazing. Free 
illustrated Brochure. Concrete Facts, 602 
Athens Street, Altadena, Calif.. 91001. 


$500.00 WEEKLY can be yours! Full 
time or part time! Free Details! Delta. 


Dept. O, Box 19281, New Orleans, Lou- 
isiana 70178. — — nra 
$70 TO $200 Weekly-Home. Spare 


Time Simplified Mail Bookkeeping. Im- 
mediate Income. Easy. Auditax, Box 
34741D, Los Angeles, California 90034. 


803 COMPANIES offering home em- 
ployment. Includes helpful hints and 
application forms. $1.50. York Enter- 
prises, Box 5443. Little Rock. Ark. 72205. 


279 FAST, easy ways to make money! 
Free! Rush name. address. zip. Perry. 
13263PS. "Ventura Blvd., Studio City. 
California 91604. 


PERSONNEL Desperately Need nan 
tionally—Fight Pollution—Earn Through 
Commissions—Bonuses—(303) 485-6350. 


FREE Book ‘‘999 Successful, Little- 
Known Businesses." Work home! Plym- 


outh-AFD, Brooklyn. New York 11218. 


MAILORDER Moneymaking Kit. 
Home Business. Valuable lists, concrete 
information. detailed steps. Capital un- 
necessary, Free Details. Pictures. Mea- 
dows. Box 327PS4, Boston 02199. — 


YOU Can make $1000 Per Month In 
Mailorder;Part-Time, Free Explanation. 
D. Kelly Sales Company, 5211 N, Ken- 
more. Chicago, Illinois 60840. 


MAILORDER: How to prepare your 
own catalog for pennies! Free Catalog! 
Obie-AFD. Brooklyn. New York 11219. 

MAILORDER Dealers Wanted. Earn 
outstanding profits using tested promo- 
tions! Executive type business. Details 
25c. Rutward. Box 735-WF. Norwalk. 
Connecticut 06852. .— č — — 

STUFF Envelopes. Make 25é each. No 
addressing or Postage necessary. Details 
$1.00. Davan., Box TT, Middle Island. 
New York 11853. 


AEROSOL FIRE EXTINGUISHERS 
52.98 & $3.98_ Distributors Quantity 
Price 87!'.6 & 99!.;f. Sample of each 
$3.50 Ppd. Warn. 6922 Congress. De- 
Lroit 48207. 


MAIL Order! "State Licensed corre- 
spondence school will teach you proper 
methods! Free details. Beckwith &chool. 
Dept. 57, 515 Route 46, Fairfield. New 
Jersey 07006. 


MAIL - Baby catalogs. imprint. to new 
mothers. Big profits! Details $1.00. 
Kriefski, 609-B Lee, Plymouth, Pennsyl- 
vania 18651. 


$60. 00 DAY. Manufacturing concrete 
posts, Hlocks, Mold Equipment Catalog 
$1.00 refundable. Carlane, Route One. 
Box 85, Rapid City. South ‘Dakota SIE 


‘MAILORDER Bookkeeping System." 
Ideal for tax purposes, $1.00. pris adi 
wanted. Neil H. Tasker. Shamokin. 
Pennsylvania 17872. 


5100.00 WEEKLY "spare room. Raise 
redworms Odorless Soilless way, Charles 
Morgan, Box 116-C, Bushnell. Fla. 33513. 


INEXPENSIVE, Home-Auto Fire. Bur- 
glar Alarms, Extinguishers, 200% Profits. 
"xr m Watchdog, Willamsburg, Ohio 
4517 


INSTALL Burglar alarms without pre- 
vious experience or costly equipment. 
Big profit. Free details. Nasco, Dept. 
F2694. Woodland Hills. s. California 91364. 


CLIP Newspaper items $1.00-! $5.00 
each. Details free. Walter. Box 1360-SA. 


Erie, Pennsylvania. 


IMPORT-Export opportunity. profit- 
able world-wide mailorder business from 
home. without capital: or travel abroad. 
We ship plan for no risk examination. 
Experience unnecessary. Free details. 
Mellinger, Dept. F2694. Woodland Hills. 
California 91364. 


EXTRA Money! Sell Personalized 
Metal Social Security Plates. Sales Kit 
Free! Myers, 928PS Crescenthill, Nash- 
ville, Tennessee 37206. 


VENDING Machine Catalog. Rake, 
523 PS Spring Gard Garden, Phila., Pa. 18123. 


EARN Money raising fishworms for 
us. Write: Oakhaven-43, Cedar Hill. 
Texas 75104. 


MAILORDER Specialists Increase Pro- 
fits Using Modern Scientific Methods. 
Write: Publishers, 1442PS Berkshire. 
Grosse Pointe, Michigan 48230, 


I MADE $40.000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00— Free Proof! Torrey, Box 318-F, 
Ypsilanti, Micl Michigan 48197. 


SELL Books by mail. Complete dealer 
setup—20c. Midwest Mail Sales, Box 
44R2-PS. Shawano, Wisconsin 54166. 


MAKE 2 to 3 times your cost whole- 
saling 1001 products, Gifts, Mail Order 
Specialties. Toys. Novelties. Carded 
Merchandise. , .Guaranteed lowest be- 
low wholesale prices. Free home busi- 
ness details, SMC 6963-SSY, Hayven- 
hurst Avenue, Van Nuys. Cal. £ 91406. — 


MAIL Baby Catalogs imprinted with 
vour address to New Mothers for Hig 
Profits! Details 25c. Volz-PS. Ypsilanti. 
Michigan 48197. 


$1000 DAY . 150%, profit, Selling by 
mail. No investment in inventorv. Part 
time—full time, Unlimited potential. 
Complete details £1.00. National, Box 
12122A4A, Chicago, Illinois 60680. 


COPPER Necklace For Your Dog Or 
Cat. Humans Wear Them. Why 
Shouldn't Your Pet? $2.00 P.Paid. Cris- 
tal, Box 7181. Dallas. Texas 752089. 


$1.000.00 MONTHLY Possible Operat- 
ing Collection Agency. Free '"Moneymak- 
ing Details!" Master. Drawer 77009PS4, 
Atlanta. Georgia 30309. 


MAILERS Addressers $500 monthly 
possible, send addressed stamped enve- 
lope. Martin Mailorder, Box 13546PS, 
Savannah, Georgia 31406. 


SELL Books!! Complete | Mailorder 
Plan. Vikari's, Box 1312PS2. Salt Lake 
City. Utah 84110. -— oe 


DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE: Full. Part Time; Ex- 
perience Unnecessary: Free Details; 
Roberts Company, 1741 Circle Road. 
Baltimore, Marvland 21204. 


MY NEW BUSINESS can easily mak 
you $1,500 Per Month. Ruppert's, 753 
No. Seeley, Chicago, Illinois 60645. 


START Your Own Correspondenc 
School—United Career Schools, 5820 Im 
perial. South Gate, . California 90280. 


STOP THAT THIEF!! And Earn $1.00! 
monthly handling one of 1972's hottes 
items, Free details. Securitv Systems 
Box 1128A. Bend. Oregon 97701 


MONEY GUARANTEED! Proven new 
creative home business ideas with com: 
plete details, $2.00 (3-4 weeks delivery) 
W.W.B.. Box 164, Oneonta, N. Y. 13820 


FREE Cash By Mail plan! Spas timi 
gold mine. Fact sheet free. Box 290-C 
New York City 10018. | 


be a TAX CONSULTAN 


Income unlimited in full or part time home bu: 
ness preparing tax returns in busy tax seas 
plus year-round monthly fees to $50 from bu 
ness tax service, Mo bookkeeping experien 
needed. We train you at home, help you stai 
Accredited Member NHSC. Free literature. h 
salesman will call. Vet Approved. National Ti 
Training School, Monsey, 1XC, N.Y. 10952. 


H. oot eo ae en TEE PR R E E E I 


$2,000 A MONTH 


It's easy t doe with mx new advertising 
and/or mall order business! Advertising 
in competitive but highlv paid—we hive 
a new medium with virtually no compe. 
tik and you ean cash in on it in a big 
wayi Send only 22349 postage and hans 
filing for details on how vou can profit 
from these new high income n pte] 
Lies of today. Ropehan Advertisimnr Syn- 
tems, Pept, SC, PO, Box EH, Sher- 
man Oaks, U alifornia 01413 
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61 MONEYMAKING 


OPPORTUNITIES 


^ WIN amazing profitable hobby. “H 
To Win Contests" manual $1.00 
4605 N. Sheffield Avenue, 
Wisconsin 53 53211. 


CLIP I Newspa er Wedding Announce- 
ments, $6.00 each. Details free, Franklin, 
Box 532F=6. Owosso. Michigan 48867. 


“How 
Erwin's, 
Milwaukee: 


MAKE $25.000 
WITH NEW MAILORDER PLAN! 


QUICK, REMARKABLE — 
ONLY $3! GUARANTEED! LIMITED 
OFFER! ORDER. NOW! GOLDCO, BOX 
1747, NEW YORK CITY 10022. 


— BIG Profits in becoming a supplier to 
major industry Fr electroplating 
small parts and metalizing non-metal- 
lics. Write for free particulars: Mason, 
Room MC-3-BF, 1512 Jarvis. Chicago. 
Illinois 60626. 


WHY Metal Social Security Cards? 
Milions Have Frayed, Unwashable, Pa- 
per Cards That Are Embarrassing To 
Show!! Lifetime Guaranteed Perma 
Cards Bought On Sight! Perfectly Use- 
ful In Applying For Credit, Jobs, Etc. 
No Investment Ever! Free Kit Your 
ONLY Necessity! Impressive Imprints 
Company. 1520 Prospect Street. San- 


dusky. Ohio 44870. 


MAKE Thousands of Dollars raising 
Chinchillas, Cavies, Rabbits for us. 
Complete information 25c. Keeney Live- 
stock Farms, Summerfield. Fla. 32691. 


TAX  Preparers—learn part time— 
company backed prom am, year-round 
income. Write: TTC, Box 2343, Costa 
Mesa. California 92626. 


FREE. Learn dozens of easy ways to 
make money full or part time. Write for 
Free 5-month subscription. Salesman's 
Opportunity Magazine, Dept. 18-DM. 

1460 Hancock Center, Chicago 60611. 


$1.00 LIST you with 1000 Importers. 
Jobbers more mailings year. Dixmail, 
King, North Carolina 27021. 


1000'- PROFIT Bronzing Keepsakes. 
Free Literature. NBC, Box 11069PS. 
Kansas City 64119. 


MAXIMUM Frofitable Mailorder Secret 
Details $1.00. P.O. Box 74832, D Eames 
Enterprise, Los Angeles, Calif. 90004. 


NEED MONEY? Sell old magazines, 
records. leaves, hobby items, most any- 
thing. Send $2.00 or trading stamp 
book. Satisfaction guaranteed. Oppor- 
tunity. Box 13, Jensen, Utah 84035, 


HOW to Make Monev Writing Short 
Paragraphs, Information Free, Barrett, 
Dept. C-86-G1, 6216 N. Clark, Chicago. 
Illinois 60660. 


peewee Cet 


MAKE $1.500 PER MONTH easily with 
my new business. Don't Delay. Write: 
Lee Enterprises. 884 Durham Road, Mad- 
ison, Connecticut 06443. 


HOW to succeed in Mail Order! Free 
information! Alexander's, 4101 Wads- 
32003. z902.AH. Annandale. Virginia 


prr 


BIG Money Writing Articles. 


Short 


Stories, Fillers!! Easy! Just follow my 
simplified instructions, Free details. 
$1021. Box 288PS. Gladstone, Oregon 


"MAILERS  Wanted!! Free Details. 
Walker-PS. 5302 First Street Northwest. 
Washington. D.C. 20011. 


| metal Social Security plates. 


| 


| 


| batteries, 


| 24th. Elwood, Indiana 46036, 


PENNY STOCES have profit potential. 


|Free information. Analyst-PS, Box 214. 
(Redondo Beach, Calif. 90277. 


“ANYONE Can Win Sweepstakes” re- 
veals prizewinner's methods—how to 


|win! Free details. Services. Box 644PF4. 


| Des Moines. Iowa 50303. 
CLIP newspaper items. To y $10.00 each. 


| Details free. Foster. 272-PC4, Brooklyn 
E 11235. 


| HOME ADDRESSERS NEEDED 


FREE details. Send self-addressed en- 


| velope, E, R. Linhart. 2643 S. Avers 
| Avenue, Chicago. Illinois 860623. _ 


TREMENDOUS earning — potential. 
Three unique businesses operated from 
home, Jeboco. Box 65425D. Surfside. 
Florida 33154. tene 

LEARN the secrets of repairing junk 
"Fabulous Profits" at home. 
| Battery Shop, Box 820, La Quinta. Cali- 
fornia 92253. 


$200.00 FROM sheet l4" 
| (Scrap) Details 25c. Novelties, 


Plywood 
610 So. 


MAKE $1.00 Per Sale selling engraved 
ree Sales 
Engravaplates. Box 10460-7302. 


| Kit. 
Jacksonville. Florida 32207. _ 


101 COMPANIES offering home em- 
ployment! Names, addresses, types of 
employment offered plus application 
forms, yours for $1.00. Jobguide, 69-295 
Queens Blvd.. Woodside. N.Y. 11377. 


BIG money writing Jokes, Enormous 
demand, We show you how. Free Facts. 
Laffs, Dept. G194, Pleasant Hill Ohio 


| 453592. 


| 


ADDRESSERS Needed! Postage, En- 
velopes, Etc. Furnished! Details $1.00. 
Nesales-K., P.O. Box 1573. Worcester. 
Massachusetts 01601. 


$600 UP Monthly. People needed. 
Raise rabbits. other laboratory animals 
for us. Huge market. We supply equip- 
ment. breeders and instructions. De- 
tails 25€. National Research Farms. 
PNS-4, Box 37, Palatine, Illinois 60067. 


200% PROFIT Selling Rings. Triple 
Money In 30 Days Or Money Back. Free 
Details. Anka. P.O, Box 8036-PS. Crans- 
ton. Rhode Island 02920. 


WIN Contests! Year subscription 
$4.00. Sample 254. Prizewinner. 1315 
Central, St. Petersburg. Fla. 33'l05. 


MAILERS Wanted! Gross up to 
$500.00, mailing 1000 circulars. Details 
25c. Smyre's, 953PS, Newark. N.J. 07101. 


FREE 1972 100-page Catalog walting 
to bring you Big spare-time cash com- 
missions, Sell Advertising Book Matches, 
Every business a prospect . Complete 
selling instructions urnished. Steady. 
repeat business. Dept. PA-472. Superior 
Match Company, 7530 South Greenwood. 
Chicago, Illinois 6 60619. 


BEAUTIFUL show pieces from bar- 
gains. 180 page step by step instructions. 
reveals secrets of refinishing and restor- 
ing antiques. Only $1.45. Maison Claris- 
se, Dept, SP-12. 700 Rural Street, New 
Orleans. Louisiana 70123. 


FREE Catalog. Money Making Ideas. 
Pacific House, Box 22119A, San Diego. 
California 82122. 


FREE: Information On Moneymaking 
Opportunities. A.LT.. Box 10143C. San 
Diego 92110. 


QUICK Money! Create Decorative 
Candles at home! Inexpensive ''Manu- 
facturing Manual." Free Particulars! 
Kaycrafters, 28639 Barton, Garden City, 
Michigan 48135. 


SELL Your Photos. Report tells How, 


Where. Color Slide Markets. Only $1.00. 
Bliss, 1280 East Druid, Clearwater, 
Florida 33516, 


HOME Workers "Wanted. Details 164 


Stamps, Savage Enterprises, Box 28272. 


Sacramento, California 95828. 


62 EMPLOYMENT 
INFORMATION 


e = e — 


ARIZONA! Employment opportunities 


eds. home and busi- 
Send $1.00. Vistas 
Box 1309, Phoenix, Ari- 


newspaper classi 
ness information. 
West, Dept. 5, 
zona 85001. 


AUSTRALIA WANTS YOU!!! Govern- 
ment Assisted Passage, 1972 Government 
Information and Forms—Most Complete 
Information Available—$1.00. Reports on 
Employment, Business, Taxes. Educa- 
Teaching. Housing. Ranching. 
Maps, etc.: AUSTCO, Box 3623F, Long 
Beach. | California 90803. 


. OVERSEAS Jobs Directory—Now Hir- 
ing—High Pay. Adventure. $1.00, Trans- 
world, Box 90802F, International Air- 
port. Los Angeles, California 90009. 


CHICAGO Employment. Booklet Plus 
Newspaper Classifieds, Send $3.00 
Cindeb Press. Box 8134, Chicago, mi 
nois 60680. 


AUSTRALIA!! FREE DETAILS!! Jobs 
Galore. Government Paid Transporta- 
tion. Write: Associated, Box 17-C125. 
Lafayette, California 94549. 

WORLD-WIDE ... U.S.A. Jobs Ga- 
lore!!! Students, all professions and oc- 
cupations. Enjoy Paris, Rome. Tokyo. 
Mexico City, Miami, San Francisco, 
$700.00 to $3.000.00 monthly. Paid Over- 
time. Travel Allowance. Sightseeing. 
Free Details!! Write: Global E 
ment. Box 706-C125. Orinda. Calif. 94563. 


Employ- - 


AUSTRALIA. FREE DETAILS! Ex. 
citing Employment Opportunities! Gov- 
ernment Paid Transportation! Also in- 
formation about Housing, Education, 
Business, Land, Farming! Australian 
Services, Box 29263FD. Indianapolis. 
Indiana 46229. 

OVERSEAS EMPLOYMENT... Aus- 
tralia, Europe. South America. Asia! 
All occupations! $£700-$3.000 monthly! 
Write: Employment International, Box 
29217-FD, Indianapolis, Indiana 46229. 


PUERTO RICO—Classified ads for 
March—$1.00. Technical. Box 815, Anas- 
co, Puerto Rico, uu 


FLORIDA Employment Opportunities! 
Disneyworld! Newspaper Classifieds! 
Booklet $1.00. Sunny. 4512N Jamaica. 
Tampa. Florida 33614. 


63 SPECIAL SERVICES 


BOOKBINDING. P.O, Box 10082. Fre- 
mont, California 94538. 


216 MAIL Order Houses want products 
to sell. National advertising free. Re- 
ceive hundreds of orders. Complete facts. 
buyers’ addresses. $2.25. Satisfaction 
guaranteed. Mooma. 309 W. Morris. In- 
dianapolis. 46225. Es iet 


INFORMATION On Anything. Fergu- 
son Research Specialists. 83-45 Vietor 
Ave., Elmhurst, New York 11373. 


66 AGENTS V WANTED 

CALLING on Factories, Hos Hospitals. Mu- 
nicipalities. etc, Everyone a prospect. 
Easy to sell Established products. Re- 
peats, Top Commissions, Send details 
on lines and area covered to Okun Co.. 
108-02 Van Wyck Expwy.. Jamaica. New 
York 11420. č —» 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles, 
tie clasps. money clips. cuff links, lapels. 
identification badges. individualized 
with customer's name and emblems. 
Ca badges for trucking. bus, taxi. 
police, firemen, also postal, letter car- 
riers and heavy construction emblems. 
Choice 4000 emblems. Hookfast, Box 
1088-PS. Providence. R.I. 02901. 


GENUINE MAGNETIC SIGNS, Ma- 
chineless method, Big profits. FREE DE- 

TAILS. Armstrong. 300C N.E. 44 St. 
Fort Li Lauderdale, F Florida 33308. 


ESTABLISH Your Own Business. Low 
Prices On Used Clothing. Shoes, House- 
hold Goods, Unlimited Profits. Free Cat- 
alog. Northwestern Distributors. 2129 
North Western Ave., Chicago, Ill. 60647. 


LIFETIME Income. Be our loan repre- 
sentative, Free Copy "Financial Free- 
dom." Send $1.00 refundable. Financial. 
Suite 1204X2. 28 E. Jackson, Chicago 
60604. 


SELL Office Supplies—Machines—Fur- 
niture—Equipment. Oseco, 3505PS Elston, 
Chicago 60618. 


YOUR own business—Sui ts 51 50: j 
Overcoats 65c; Mackinaws 35c; Shoes 
12!;c; Ladies’ Coats 30c; Dresses 15c. 


Enormous profits. Catalog Free. Nathan 
Portnoy Assoc.. 2109-J, Roosevelt Road. 
Chicago, Illinois 60608. 


WANT TO MAKE UP TO $100 A 
WEEK spare time and get free shoes 
for .ife, too? No investment, Rush card 
for free details. Mason Shoes, K-883, 
Chippewa Falls, Wisconsin 54729. 


67 SALESMEN— 
DISTRIBUTORS WANTED 


BIG earnings selling Hertel Bibles. 
New 3-dimension cover, finest reference 
edition sells fast. Demonstrator fur- 
nished. Big commissions. International 
Book. Dept. P, Box 118, Wichita. Kan- 
sas 67201. 


MAKE Extra $25 to $75 spare time! 
Double air cushion shoes. Men's, Wom- 
en's line, Dress, work. play. Highest 
commissions, Shoes for yourself. Outfit 
free! Bronson, Dept. K-42, Minneap- 
olis, Minnesota 55408. 


FREE—Easy Ways to make money 
selling exciting new products—Full - 
spare time. Send name, age for 5 months 
free subscription, Salesman's Opportuni- 
ty Magazine, 1460 Hancock Center, Dept. 
18-DS, Chicago, Illinois 80611. 


WANTED, Man to contact service sta- 
tions. Long needed invention. Huge prof- 
its. Write Cyclo, 3816 Dahlia. Dept. 149, 
Denver. Colorado 80207. 


^ EXCLUSIVE, fantastic new product 
sold in all stores. patented, no competi- 
tion. steady. profltable. repeat sales. 
$2000 merchandise investment, refund- 
AE lifetime opportunity, Comon Tatar 
. Buffalo. New York 14219, (716) 
324. 1646. 


SELL Magic Water purifiers. Big Mon- 
alata 452. Kleberg. Texas 


EARN Big Commission Full or Part 
Time, Show America's largest line Low 
Priced Business Printing and Advertis- 
ing Specialties Plus calendars in season. 
No experience, No investment. No col- 
lections or deliveries. On-the-spot com- 
missions. Big Free Sales Kit samples 
hundred items used daily by business- 


men. Merchandise bonuses for you. 
Build profitable repeat business. Start 
now. National Press. Depi. 72E. Wauke- 


fan, Illinois 60085. 


DO vou wish to use or sell a plant 
food that is field proven, shows the 
greatest results at lowest cost? Some- 
thing different in sales and use. Big 
monthly income or get vour fertilizer 
Free, Campbell's Gro-Green, 448 Dewey. 
Rochelle. Illinois 61068. 


SELL Sensational Car Thief Signal. 
Lightning Seller. Samples for trial. 
Northwest Electric, Ave, 809. Mitchell, 
South Dakota 57301. 


68 REMAILING SERVICES 
SAN FRANCISCO, Oakland . San Jose 

receiving-forwarding, 25é, Rose 3068-B 

Warrington, San Jose, California 95127. 


RENO Remails 25€. Guaranteed. Davis, 
Box 5012, Reno. Nevada 89503. 


REMAILS 25é. Box 2064-B. Petaluma. 
California 94952. Fast Daily Confidential. 


REMAILS FROM NORTH POLE. 
ALASKA 25é. Monthly rates, Confiden- 
tial. Hannon's Mailservice. P.O, Box 
2602, Fairbanks. Alaska 99701. 


— —————. a 


HAWAII Mail Service. Singles 25c, 
Monthly rates. Flink. Box 1536C, Hilo. 
Hawaii 96720, _ 

ARIZONA remails 25c. Robert Darnell. 
Box 22065-PS, Phoenix, Arizona 85028. 
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RECEIVING - Forwarding. Monthly 
rates. Hedgpeth, 324PS South First. Al- 
hambra. California 91802. 


DALLAS Remails 25c. Complete mail- 
ing service. economical rates. Nortex, 
Box 875. Weatherford. — Texas 76086. 


NEW Y YORK CITY 25c. Speedy, 
241, Brentwood. New York 11717. 

HOUSTON. TEXAS “SPACE CITY" 
Remails, 25c each. $3.00 Monthly. Jerry 
Haynes. Box 33513, ] Houston 77033. 


MINNESOTA ~ remails 25c. Monthly 
rates. literature. Confidential. Tavar. 
Box 894XA. Rochester, Minnesota 55901. 


— —- —r — —————-—_———&n 


MIAMI remails 25c. Monthly rates, PS 
Marie, Box 1266, Coral Gables, Florida 
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Box 


MILWAUKEE: Remails 25c. Monthly 
$3.00. Anli, P.O. Box 372, Cudahy. Wis- 
consin 53110. 


, BUFFALO. Remails, 25c. I EET ‘aoe 
, EO: Box 56-B, Buff alo, N.Y. 14207, 


a rr 25c each. $2.75 o 
Bolton, Box 201A, Milpitas. Calif. 95035. 


69 CONTESTS 


"SAMPLE "Sweepstakes Bulletin” 25c. 
Benro Enterprises, Box 6656PS, Phila- 
delphia, Pennsylvania 19149. 


PRIZES UNLIMITED Puzzle Club. 
Monthly Contests. Cash Prizes. Free 
Samples. Box 2124P, Culver City. Cali- 
fornia 90230. 


70 AUTHOR'S SERVICE 
WANT Your Book Published? Learn 
how we publish, advertise. promote, dis- 
tribute. Many successes. ree booklet 
PS. Vantage, 516 W. 34th, N.Y. 10001. — 


AUTHORS WANTED 
BY N.Y. PUBLISHER 


Leading book publisher seeks manuscripts of oll 
types: fiction, non-fiction, poetry, scholarly and 
religious works, etc. New authors welcomed. 


Send for free booklet P5-2 
516 W. 34 St. 


VANTAGE PRESS mv. N.Y. 10001 
71 FOR VETERANS 


LEARN Cartooning at home. NO 
COST to veterans. Write, Cartooning, 
Box 7069VG, Colorado Springs, Colo- 
rado 80907. 


72 EDUCATION & 
INSTRUCTION 


ARCHITECTURAL Drafting AS a 
Hobby? Like To Learn To Draw House 
Plans? Enroll In Same Basic Course 
Used To Train Lumberyard STRO 
By Mail, 10 Lessons—$70.00. For Infor- 
mation Write: Lumber Tech I. 420 North 


sth St., Wahpeton. North Dakota 58075. 


LEARN YOUR I.Q! Easy self-scoring 
test reveals vour I.Q. in 45 minutes, $2 
guaranteed. Bargain Basement, Dept. D, 
205 West Market, Lima. Ohio 45801. 


OPERATE Collection Agency, ''Little 
Gold Mine!" Franklin Credit. Roanoke, 
Virginia 24004. - 


GAME Warden. Government Hunter. 
Forestry, Park & Wildlife Service an- 
nounce job openings regularly, Prepare 
at home for outdoor work. good pay. 
security. Approved for Veterans! Com- 
plete information Free! Write North 
American School of Conservation—PS. 
—Newport Beach, California 92663. 


COMPLETE Your High School at 
home in spare time, Texts furnished. No 
classes, Diploma. Our 75th Year. Free 
Brochure, American School, Dept. X446. 
Drexel at 58th, Chicago. 60637. 


LIFETIME ordinations. Officially 
chartered church. Send 25c for details. 
Church, Dept, PSM. 2207 Cardinal. 
Rolling Meadows, Illinois 60008. 


USED Courses! Books. Catalog 10€. 
(Courses Bought). Lee Mountain. Pis- 
gah. Alabama 35765 


GET A British Diploma in Color. Phi- 
i0s0phy, Biochemistry, Radionics, Home- 
opathy. 35 courses. Curricular free 
Dept. PSM, Braintridge Forest School. 
“Highfield” Dane Hil Haywards Heath. 
Sussex. England. 


LEAEN Auctioneering, Free Catalog. 
Reisch Auction College. Mason City 3. 
Iowa owa 504 01. 


EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Sciences. 
Botanic Medicine. Homeopathy and oth- 
ers. 25 subjects. Curricular free. Air- 
mailed $1.00 (refundable), Registrar. 
Sussex College of Technology. Highfleld, 
Dane Hill, Sussex. England. 


FREE Bible Course! Degree! Request 
information! 708 Bragg. Monroe. North 
Carolina 28110 


BRAINWAVE feedback . instrumenis. 
Meditation. Creativity. J&J. 2412085. 
JPLW. Bothell, Washington 98011. 


AVIATION Jobs—Train at nation's 
largest aeronautics sehool for pilot li- 
cense. helicopter pilot, aviation tech- 
nician. maintenance, power plant. air- 
frame technician. radio telephone opera- 
tor, aircraft accident insurance adjuster. 
aviation electronics or instrument tech- 
nician. Indicate if eligible for G.I. bene- 
fits. Write for free "Career Kit" Spartan 
Airschool. International Airport. Dept. 
PTW., Tulsa. Oklahoma 74151. 


PENMANSHIP  Corrector. Improve 
boor penmanship quickly. Details free. 
Ozment. Box 2344-35. St. Louis. Missouri 
53114. — |. 

ORIGINAL $100.00 Real Estate Course 
$11.95. Free literature, School, Box 
8585-B, Kansas City, . Missouri 84114. — 


FREE information. Get FCC license 
new, easy way. Academy of Communica- 
tions Technology. PS-1. Box 389. Ros- 
well, New Mexico 88201. 


EARN Electronics Degree, mainly by 
correspondence. G.I. Bill approved. Free 
catalog. Grantham, 1503 N. Western. 
Hollywood. California 90027, 


UNLOCE Your Future. Become pro- 
fessional Locksmith by spare time home 
study. Make up to $6 per hour, All tools, 
equipment, incl, Facts Free. Send name, 
Locksmithing Inst.. Dept. 1311-042, Lit- 
tle Falls, New ' Jersey 07424, 


LEARN To To Fix Typewriters, Desper- 
ate shortage trained men. Hundreds 
needed. Make up to $25 in one hour. 
Learn at home in spare time, Industry 
Approved course. Facts free, Send name, 
Typewriter Repair School, Dept. 3311- 
042, Little Falls, New Jersey 07424. 


PERFECT husband-wife business. 
Learn Upholstery at home. Make #10 in 
an hour. Buy-repair-sell for even bigger 
profits. Kits, tool, included, Free Book- 
let, Upholstery & Decorating School, 
Dept. 5311-042, Little Falls. New Jersey 


ESPERANTO international correspon- 
dence for philately, etc. Highly effective 
home study course, off set, 247 pages. 
$9.95. postpaid. Jobbers discounts. 57th 
International Esperanto Congress. Port- 
land 1972. Greenstar, Box 8916. Fort- 
land, Oregon 97208. 


LEARN TO WELD— Arc, Pipe, Gas, 
TIG, MIG, Plasma. Free Bulletin. Write. 
phone or visit. Approved Ohio No, 70- 
12-0064-HT. HOBART SCHOOL OF 
WELDING TECHNOLOGY, BOX 72. 
TROY, OHIO 45373. 


USED Courses! Books! List 10c. 
Smith's, 124 Marlborough, Salem. Mas- 
sachusetts 01970. 


WATCH Repair. Complete home train- 
ing. Diploma awarded. Free sample les- 
son. Chicago School. Dept. , Fox 
River ( Grove, I Illinois 60021. 


PIANO Tuning quickly learned with 
home study course. DP granted. 
American Tuning School, Gilroy, Cali- 
fornia 95020. 


JOIN with thousands, Free Courses by 
Mail in the Torah or Cone EA New 
Testament. Please state your religion. 
Lamplight Studies, Box 88E. Brooklyn, 
New York 11229. 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology 
and Electronics Engineering Mathemat- 
ics, Earn your Degree. Write for Free 
Descriptive Literature. Cook's Institute 
of Electronics Engineering, (Dept. 11). 


P.O. Box 10634, Jackson, Mississippi 
39209. (Established 1945). 


HIGHLY Effective Specialized Home 
Study Courses. Fast, inexpensive. and 
Complete. Many Categories: Electrical. 
Electronics. Mechanical. Building Trades, 
Etc, Diplomas Awarded, Our 27th Y 
Free Literature, CIEE. Dept. 30, Box 
10634, Jackson, Mississippi 39209. 


PROGRAMMING nat home. Practical 


courses, Actual computer use. 
booklet. CCI-A. Box #8146, St. Paul. 
Minnesota 55113. 

DEVELOP Mind Power. personality. 


memory while asleep! Free details. 
dia Box 24-SF, Olympia, Washing- 
an. 


BE a Real Estate Broker. Big earn- 
ings. Prepare quickly, easily, GI Ap- 
proved, Free Catalog. Weaver School, 
3519-R Broadway. Kansas City, Mis- 
souri 64111. 

FINGERPRINTING — Investigation, 


Exciting, secure career. Learn at home. 
Free book. State age . , . Institute of 
Applied Science, 1920 Sunnyside. t. 
334, Chicago, Illinois 60640, 
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73 CARTOONING, 
SIGN PAINTING 


SIGN Painting—$1000 per month part- 
time. Free catalogue, Kaufmann Supply, 
Centertown, Missouri 65023, 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box 283-6H. Branford. Conn. 06405. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Toon- 
ers. Box 30367, Lincoln, Nebraska 68510. 


^ LEARN Cartooning at home, V.A. Ap- 
proved. Write: Cartooning. Box 70690. 
Colorado Springs, Colorado 80907. .— 


"HOW TO MAKE MONEY WITH 
SIMPLE CARTOONS''—Informative book 
sent FREE tells way to big income. 
Cartoonists' Exchange, 194, Pleasant 
Hill. Ohio 45358. 

CARTOON for Money!!! Free Book: 
pueris, Box 885B, Dearborn. Michigan 

121. 


76 DETECTIVES 


DETECTIVE Profession, easy home 
study; free tie-tack or lapel pin. cer» 
tificate, future. GI approved. Profes- 
sional Investigators. Box 41345. Dept. 
CB, Los Angeles, California 90041. 


EXCITING Profession. Easy Home- 
study Course; Diploma. GI approved. 
Universal Detectives, Box 8180 Uni- 
versal City, California 91608. 


77 LOANS BY MAIL 


PAY Bills! Borrow to $1500 by mail! 
Convenient terms! State licensed, Postal 
Finance, 6018 Military Avenue, Dept. 
11-E, Omaha. Nebraska 68104. 


79 BUY IT WHOLESALE 


185 FREE Wholesale catalogs! Unbeat- 
able bargains. Mailorder drop shippers. 
Automobile discounts. Free details, Vault 
International, Box 72845, Lexington, 
Eentucky 40502. 


WHOLESALE—Buy 40% to 50% Off 
Retail—same prices retailers pay! ' ! 
Thousands of name brands! Watches, 
cameras, jewelry, radios, phonographs, 
tape recorders, etc, Buy for yourself or 
resell at fat profit. Big wholesale cata- 
log. Confidential Wholesale Price List. 
Free details. Wholesale Merchandise 
Club of America, Dept. 222, 154 Jericho 
Turnpike, Floral Park, New York 11001. 


HEARING Aids, Batteries, Wholesale. 
Catalog 25c. Fiston, Box 144E, New 
Preston, Connecticut 06777. 


800,000 PRODUCTS Wholesale! Ter- 
rific Bargains! Wholesalers, 1265 Broad- 
way. New York, N.Y. 10001, 


WORLD'S Largest wholesale supply. 
Buy from 7853 American, European, 
Japanese wholesalers. Hongkong tailor- 
made clothes, 123 dropship catalogs. 
Rockbottom prices, Automobiles, Free 
details. International Buyers. Box 
16386-PS, Portland. Oregon 97233. 


FREE Wholesale Catalog. Lure parts. 
Molds, Rod Blanks, Reels, Archery. Metal 
Detectors, Rare Hardwoods, Finnysports, 
(PE), Toledo. Ohio 43614, 


BARGAINS Buy Wholesale and Be- 
low! Name Brands, Appliances, Furni- 
fure, Sports, Equipment, Televisions, 
Cameras, Watches, Jewelry. Thousands 
More, Huge Discounts to $1,000 on New 
Automobiles. Al] Makes. Free Details, 
Write Today; Worldwide Bargainhunt- 
ers, Box "730-B. Holland. Michigan. 


UNIQUE wholesale club!! Save on 
thousands of famous brands: jewelry. 
tools. SPEAR, stereos, etc, 40-50% 
off retail; same wholesale prices retailers 
ay! Purchase for yourself or resell for 
antastic profits. Free information. 
Homestead, Dept. 42D. 18 Westcliff 
Drive. Mount Sinai. New York 11766. 


CANDLE makers—order your candle 
scents directly from the manufacturer. 
Shaw Mudge & Company, 51 Manor 
Street. Stamford, Connecticut 06902. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspa- 
pers, Magazine 25c. Chicago Advertis- 
ing Agency, 28 E, Jackson, Chicago, 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


EXCLUSIVE executive (scientific) 
mailing list. 425 carefully selected names. 
$18. Litz. 600 Old Clairton Road, Clair- 
ton, Pennsylvania 15025. 


ADVERTISING Placed, where clicks. 
Mailing Lists $8.00. 1000 Gum labels. 
Circulars mailed $7.00 1000. Dxmallers. 
King. North Carolina 27021. 


LOW-RISK. HIGH POTENTIAL 

INVESTMENTS. Opportunities in 
small businesses, A comprehensive bro- 
chure on investment opportunities for 
those investors with capital ranging 
from $10.00 to $100,000.00 for only $3.00. 
All orders of =GSA-1001 mailed to and 
payable to Guy's Computerized Informa- 
tion Service, P.O. Box #12484, Philadel- 
phia. Pennsylvania 19151. 
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82 TYPEWRITERS, 
DUPLICATORS, 
OFFICE EQUIPMENT 


TYPEWRITER and Adding eae ine 


ribbons, All makes $1.25 each. 


Wer 
ner, Box 192, Mavbee, Sateen: 48159, 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


THREE line rubber stamp, knob han- 


dle, T n 50. Ormiston's. Stockport, Ohio 
43787 ; 


FREE Catalog, Rubber Stamps. Office 


Supplies. Rubber Stamp 
Princeton. Iowa 52768. 


Specialist. 


REGULAR 52.50 3-line Metal Pocket 


Stamp. $1.80. Low cost desk stamps. Free 
brochure. Wingerter, Box 777, Elmhurst, 
New York 11373, 


THREE Line Address Stamp $2.00. 500 
Page Office Supply Catalog. Free Details. 
Ozark, 8101-A Pinto Trail N. Little 
Rock. Arkansas 72116. 

ADDRESS Stamp 85c. Signature $2.80. 
Catalog. Carole, McLoude. Okia. 74851. 

FREE stamp catalog. 45 type styles. 
Fast service, low prices. Jackson's, Box 
443B, Franklin Park, Illinois 60131. 


RUBBER Stamps, 3 lines, $2.00. Label- 
ers, $5.45. Catalog, 25¢. Tabco, Tomkins 
Cove. New York 10966. 


84 PRINTING, 
MULTIGRAPHING, ETC. — 


1.000 GUMMED Address Labels . . 
$1.00. Walts’, Box 966, South Bend, In- 
diana 46624. 


PRINTING MACHINES, Offset, Mim- 


eograph, Typewriters, Composing, Plate 
making Machines.  Dixgraph, King. 
North Carolina 27021. 


GET Free literature-business cards, 
letterheads, envelopes, rubber stamps. 
labels. Big Selection. Jordan's, 552 
West O'Connor. Lima. Ohio 45801. 


SAVE! 65 Personalized Envelopes 
$1.39! Lexprint. Box 1735, Lexington, 
Kentucky 40501. E 


85 PRINTING & RUBBER 
STAMP OUTFITS 


WHOLESALE Printing presses litera- 


ture lög Stamps. American, Rte. 3. 
Floyd, Virginia 24081. 


E E————ÓÓ——M——Ó E 


LOW Priced Rubber Stamp Making 
Supplies. Starting Outfits. Martins, 1432 
Major. Jefferson City. Missouri 65101. _ 


PRINTING Presses, Type, Supplies. 
Lists, 10c. Turnbaugh Service, Me. 
chanicsburg. Pennsylvania 17055. 


SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list 
No. 8 free, Star Stamp Supply. 732 
Federal, Chicago, Illinois 60605. 


SIMPLE-X RUBBER STAMP PRESS- 
x operated, electrically 
heated. Sizes 5°x8". 8°x12", 10°x15". 
Starting outfits. Orders for presses, supe 
pues shipped day received. Free catalog 
supply prices, Send $1 for postage 
and handling {refundable on first 
order), Custom Manufacturing, 406-PS, 
East Elm, Springfield. Missouri 65801. 


" RUBBER Stamp Outfits. Supplies. 
Kiewiet, 2025 Barney Road, Kalamazoo. 
Michigan 49007. 


RUBBER stamp manufacturers sup- 
plies, Press, starting outfits. Best prices. 
service. Catalog, Jackson Supply. Box 
443B, Franklin Park, Illinois 60131. 


BUSINESS Cards, Stationery, Rubber 
Stamps. Labels, Fliers, etc. Free sample, 
price list. Pioneer—PS4, Island Park. 
New York 11558. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches. 
Silver, Platinum. Mail Articles Today. 
Free gift with Information, Chicago 
Gold & Precious Metals. 6 E. Monroe. 
Dept. 857, Chicago 60603. 


CASH Immediately For Old Gold. 
Jewelry, Gold Teeth. Watches, Dia- 
monds, Spectacles. Silver. Platinum, 
Mercury. Free information. Rose In- 
dustries, 29-¥ East Madison, Chicago 
60602. 


WANTED ... Gold. Silver, Platinum 
(any form). Coins. Information Free, 
Wilmot's, 1067 Bridge, Grand Rapids, 
Michigan 49504. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


COMPLETE Watchmakers' '-Jewelers' 
Catalog $1.00. Snell-Bengal. 205 Helm 
Building. Fresno, California 93721. 


^ WATCH and clock repairing books. 
Free Catalog. North American, Box TI- 
BQ, Fox River Grove, Illinois 60021. 


USED Wrist Pocket Watches—$3.00 
up. Free list, Southern Watches, 5-PS. 
South Wabash, Chicago 60603. 


WATCH. clock, jewelry tools and 
parts. Free catalog, Kilb Co.. Dept. S, 
Drawer 8-A. Milwaukee, Wisc. 53201. 


90 GIFTS 


WRITE For Bulletin Of Exciting Mer- 
chandise, Earl's Gifts, Martinsburg, 
West Virginia 25401. 


FREE CATALOG of sensational gifts 


and novelties. J & L Co.. TSA Main St.. 
New Paltz. New York 12561. 


_ FREE brochure. custom made billfolds. 
Lewis Leather Shop. Fallston, Pennsyl- 
vania 15068. 


FREE—Novelty and Game Catalog. 
Long Grove Town & Country Distribu- 
tors, P.O, Box 194, Dept. xb54, Lake 
Zurich. Illinois 60047. 

WHOLESALE Mexican gift items, for 
your business or friends. Catalog—$1.00. 
The Lepovitz Co., 1805 Lincoln, Laredo, 
Texas 78040. 


talog. Bargains, Values 


FREE: ca : 
Kirk's, Box 944, Taft. California 93268. 


91 FOR THE HOME 
WATER PURIFIED 


Protect your family's health. Converts water 


from home kitchen tap to SPRING FRESH- 
NESS-instantiy, No plumbing, Slips on kitchen 
tap. Always ready. Portable, Take it anywhere, 
Removes and filters out bad taste—odors—deter- 


gent contaminants—chlorine. Enjoy drinking wa- 
ter again, coffee. tea, soups, ice cubes ete, Why 
huy and lug bottled water. GUARANTEED. 
Practical products of scientific research. SEN. 
SATIONAL $8.25, Send to 


Water Purified 
P.0. Box 1082, Miami Beach, Fia. 33139 


91A GOOD EATING 


MAKE Old Time Southern Barbecue 
Sauce For Profit, Pleasure. Easily Made 
From Once SECRET RECIPE, Adds Real 
Zest, Genuine Good Flavor. Info-Recipe 
$1.00. Edgar's. 26 West 54th Street, Sa- 
vannah, Georgia 31405. 


92 MODELS—SHIPS, CARS, 


PLANES, ROCKETS 


ROCKETS Model rocket and hobby 
suppres, perge 25c, Krueger Rocket 
Grove. Hir 428 S. Main Street. Downers 
Grove, llinois 60515. 


"SHIP and Yacht model fittings; Pine 
construction Hull Kits; hte peas Send 
50c for Illustrated catalog. J, Fisher, 
Inc., 1002 Etowah Avenue. ^ Royal Oak. 
Michigan 4i 48067. 


SHIP Models, Kits. fittings, plans, 
books, tools. engines, motors. Big illus- 
trated catalog 50c. Mass. residents add 
2% tax, James Bliss & Co.. Dept. PS. 
n 128, Dedham, Massachusetts 


_ROCKETS: Real fiying models— 
flights up to 2500 ft. New illustrated 
catalog 25c, Single and multistage kits, 
cones, engines. launchers, trackers, 
rocket aerial cameras, technical infor- 
mation. Fast service. Estes Industries. 
Dept. 3A, Penrose. Colorado 81240. - 


SHIP models catalog 25c. Scientific 
Inc.. 340 Snyder. Berkeley Heights, New 
Jersey 07922, 


600 PLANS, finest ai authentic miniature 
aircraft. Two years pictorial catalog sub- 
scription. $1.00. Cleveland Models. 
10307PS Detroit, Cleveland. Ohio 44102. 


ROCKETS!!! Giant new catalog— 
twelve new flying kits—engines—isalety 
certified) —flights over 2.600 feet. Send 
25c for catalog—refunded with first 
order, Fast C we d Centuri Aerospace, 
Dept. Q42—B, P.O. Box 1888, Phoenix, 
Arizona 85001, 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Catalog 50c. Bulletin 1üc. Old 
Trains Bought-Repaired. Mack Broth- 
ers, 2041 Chicago Ave., Chicago 60622. 


94 FOR INVENTORS 


IMMEDIATE cash, for Patent Appli- 
cations, free Patent Searches. Write for 
details. Universal Patents, 184-B, Mar- 
ion. Ohio. 


INVENTORS—If you have an inven- 
tion for sale, patented or unpatented. 
write for free brochure outlining manu- 
facturers requirements, royalt rates. 

Kessler Gg PORRO, C-T4FI, 
Ohio 43420 


INVENTORS - Don't tell anyone your 
idea until you register it with the U.S. 
Patent Office. Complete forms, instruc- 
tions $5, Details free, Idel, Suite 1500. 
1407 Main. Dallas. Texas 75202. 


PATENT Application Financing. Free 
Patent Search Flan. Global Patent Di- 
vision, 2420 77th. Oakland. Calif. 94605. 


U.S. PATENT Office Searches, 234 
Broadway, Room 3615, New York. Free 
Invention Certificates. 


PROFESSIONAL Engineering Develop- 
ment and Marketing Service of your in- 
ventions—ideas by Licensed Professional 
Engineer and U.S, Patent Office Former 
Examiner, specializing in U.S. Patent 
Office Searches and Patent Engineering 
Development of inventions—ideas for 
patenting and sale to manufacturers as 
new products, We represent Inventors in 
presenting and selling inventions to 
manufacturers. Send for free Invention 
Certificates and Invention information. 
George Spector, Licensed Professional 
Engineer—Patent Engineer, 3615 Wool- 
worth Building. New York. N.Y. 10007. 


remont, 


GUIDE to SUCCESSFUL IN 
ING! Written by experienced inven 
for aspiring inventors. Bonus of samp 
record book, Send $1.00 TODAY to E 
Corporation, Dept. S, 558 Castle Roe 
Colorado Springs, Colorado 80904, 


FREE PAMPHLET: “Tips On Saf 
guarding Your Invention." Wri 
United States Inventors Service Com 
pany, 501-X Thirteenth Street N.W 
Washington. D.C. 20005, 


PATENT Searches including Maximu 
speed, full airmail report and close 
patent copies. $6.00. Quality searchi 
expertly administered. Complete sec 

uaranteed, Free Invention Protectid 
orms and ‘Patent Information.'" Wri 


Dept. 4. Washington Patent om 
Search Bureau, 734-15th. N, W., Wast 
ington, D.C. 20005. 


PROMOTE IT YOURSELF — Complet 
guide for inventors. Development th 
sale: Quantum Group, 1529-B, Gree 
leaf, Evanston, Illinois 60202. 


PROSECUTE Your Own Patent Ar 
plication. All Material, Plus Step-By 
Step Procedure—$10.00. Wem Ser 
ice, Box 3574, Washington, D.C. 2000 


LEARN why inventors seldom profi 
Free Details, Apko, Box 8T6H, Richard 
son, Texas 75080. | 


NOW, You Can Learn How tq 
Protect, Develop and Sell You 
Ideas and Inventions YOURSEL 
—Without Any Marketing or De 
velopment Fees. Free Details! 


CREATE 


8500 Wilshire Blvd. 
Suite 1002-B 
Beverly Hills, Calif. 90211 


95 INVENTIONS WANTED 


WE either sell your invention or pas 
cash bonus. Write for details, Universa 
Inventions, 288-G. Marion, Ohio. 


IF Your Invention is adaptable to pro 
moting we will contract for seling o 
cash or royalty. Free booklet outlines 
royalty rates. requirements. Kessler 
PL aati C-TAIW, Fremont, Ohic 


INVENTORS—Hundreds of manufac 
turers have requested our assistance 
locating marketable new products. Com 
plete information free. Institute of 
American Inventors, Dept. 30C, 635-F 
Street, N.W.. Washington, D.C. 20004. 


INVENTIONS wanted. Patented: un- 
patented.  Tremendous Manufacturers 
usa, Global Marketing Service. 2420F| 

"ith, Oakland 5, California. 


INVENTORS! Don't sell your inven- 
tion, patented or unpatented, until you; 
receive our offer. Eagle Development 
Company, Dept. S. 83 Wall Street, New 
York 5 , New York. 


INVENTORS! Sell your inventlon for 
cash or royalties! Our client manufac- 
turers eagerly seek new items. Patented. 
Unpatented. Financial assistance if 
needed. 25 Years proven performance. 
For free information, write Dept. 17, 
Gilbert Adams, Invention Broker, 8l 
Wall St.. New York. 


INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Inven- 
tion Engineer,  Woolworth Building. 
New York. 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure." Washington 
Inventors Service, 422-G, Washington 
Building, District of Columbia. 5. 


INVENTORS! We will sell your idea or 
invention, patented or unpatented. Our 
national manufacturer-clients are ur- 
gently seeking new items for highest 
outright cash sale or royalties. Financial 
assistance available. 10 vears proven 
performance. For Free information write 
Dept. 54, Wall Street Invention Broker- 
age, 79 Wall Street, New York, New 
York 10005, 


INVENTORS 
Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS 
 DEVELOPED—PREPARED 
For Cash / Royalty Sales 
Design —Marketing—Patent Research 
International "Link to Industry" 
Second Decade of Reliable Service to 
INVENTORS-MANUFACTURERS-ATTORNEYS 
Member: United States Council 
international Chamber of Commerce 
F R E E "Invention Record” Form & 
- ‘Product Marketing" Brochure 
. THE RAYMOND LEE ORGANIZATION 
230-J Park Avenue, 
New York City 10017 
Director: Former U.S. Gov't 
Patent Adviser 


SWAP 


SWAP - BUY . SELL. Sample and 
wap list 25c. 


Wildcrafters. B-7-P, 
oney ville, West Virginia 25259. 


9 FOR SALE MISC. 


uckiTY GB SPLITTE 
| ENDS WOOD SPLITTING DRUDGERY 
| New 


logs 25" x 18", 


with gas and oil 


— ——À—— _ill——__ #l_.—t—t—m-_. È nnt 


NEW INVENTION 
4T 3 Rings 

dE for $1.00 pp. 
| $ ue. Sm. Med. Lge. 


JE me can he used 
— on any finger of 

' en mg either hand 
For draftamen, architects, accountants, teach- 
ers, carpenters, office workers, students and 


unyone thal uses pens or penellg; Na more fin- 
ger callouses or cramps, no lost pens. Operate 


any equipment without releasing pen or pencil. 
A must Et handicapped or arthritic persons. 
Albert Rd., Syracuse, New 


PEN RIN 
York 13214. 


100 WANTED TO BUY 


SS 


QUICKSILVER. platinum, silver, 
gold. Ores analyzed, Mercury Terminal, 
Norwood. Massachusetts 02062, 


102 TREASURE FINDERS 
.. & GEIGER COUNTERS 


NEW Breed of Metal Locators. Tran- 
sistorized, Lightweight construction. 
Money Back Guarantee, Free Literature. 
Roth Industries. Box 90993, Dept. 16. 
Los os Angeles. California 90008. 


FISHER DETECTORS. You deserve 
the best! Free literature. FRL, Dept. 
PS16, P.O. Box 490. Belmont. California 
94002. Since 1932. 


— E 


POWERFUL Metrotech Locators De- 
tect Gold, Silver, Coins, Relics. Money- 
back Guarantee, Terms. Free Informa- 
Lion. Underground Explorations. Dept. 
D, Box 793, Menlo Park. Cal. 


94205. 
TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyist! Find gold, silver, 
relics with world famous Detectron Met. 
al Detectors. Free information. Delivery 
immediate. Detectron. Dept. 4-PS. Box 
243, San Gabriel, California 91778. — 


FIND buried treasure with revolu- 
Lionary patented, analytical metal de- 
tector. atures push button and auto- 
matic tuning. negligible ground pickup. 
greatest range. Free catalogue. Gardiner 
Electronics. pt. 1-4729 N. Tth Avenue, 
Phoenix, Arizona 85013. 


GOLDAE Treasure Locators—Pleasure 
and profit in a hobby you'll enjoy. Find 
coins. relics, gold, silver. Charge on 
Bankamericard. GOLDAK, Dept. PS. 
1101-A. Air Way, Glendale. Ca. 91201. 


TREASURE Hunters!  Prospectors! 
Relco's new instruments detect buried 
gold. silver, coins, minerals. historical 
relics. Transistorized. Weighs 3 pounds. 
$19.95 up. Free catalog. Relco-A41, Box 
10839, Houston. Texas 77018. 


SEARCH Treasure Finders. Locate 
Gold, Silver, Coins. Relics, Operate Un- 
derwater. Money Back Guarantee! Free 
Information. Search Electronics, Box 


8396P, St. Petersburg, Florida 33738. 


TREASURES, VALUABLE COINS, 
GOLD, SILVER, jewelry, and relics eas- 
ily found with White's metal-mineral 
detectors, designed especially for the 
prospector and Treasure Hunter. YOU 
CAN NOT BUY BETTER INSTR 
MENTS AT ANY PRICE! BUILDER OF 
THE WORLD'S LARGEST LINE of min- 
eral and metal detectors, also Geiger 
and Scintillator Counters, Ultra Violet 
Lights, Electronic Magnetometers and 


magnetic meters. Free catalog: White's 
Sweet 


Electronics. Inc. Room 361, 
Home, Oregon 97386, 


FIND BURIED TREASURE 


FiVE PATENTED MONEY SAVING 
TRANSISTORIZED DETECTORS 


_ Write Fer FREE Cateleg 
Solco, Dept. PB2D, Tennent, N.J. 07763 


103 OF INTEREST TO 
|... WOMEN 


SAVE Dollars On Grocery Bills!! Free 
Information . May's. Box 802-5. 
Natchez, Mississippi 39120. 


$100 WEEKLY Possible addressing 
mailing. Spare time, Free details. Send 
elf-addressed stamped envelope. Newby 
Publications. Box 20427PS, San Antonio. 
Texas 78220. 


low cost COMPACT MODEL... for 
farmers, camps, cottagers. 10 ton 
ram, 2 dis per min., splits 

Carried in 
car trunk, placed up- 
right or hung for stor- 
age. For details write: 


ENGINEERING, INC., Dept. K, Box 605 Piqua, 0. 45356 


3500 MONTHLY POSSIBLE--clipping 
news at home, No experience, Send 
stamp-addressed envelope. American, 
Excelsior Springs. Missouri 64024. 


$46.00 DAILY Possible addressing- 
stuffing envelopes (typewriter or long- 
hand) Information. Send stamped. ad- 
dressed envelope. American, Excelsior 
Springs. Missouri 64024. 


HOW to Make Money Writing Short 
Paragraphs. Information Free, Barrett, 
Dept. C-86-G3. 6216 N. Clark. Chicago. 
Illinois 60660, — 


$$555 QUICK Mailing Circulars! ! Send 
addressed envelope today. Fay's. 182 
North Wood Street-PS, Battle Creek. 
Michigan 49017. 


$150.00 WEEKLY Addressing Enve- 
lopes, Send Stamped Self-Addressed En- 
velope 25é. Davis, Box 19040-PS, Phoe- 
nix. Arizona 85005. — 


HOMEWORKERS! «100.00 welche: ad. 
dressing for firms. Begin immediately. 
Details—send stamped. addressed enve- 
ness. ^ Hamilton, 272-TP4, Brooklyn 


FREE RAINCOAT! Full-length, las: 
tic. 25c mailing, ‘How To" brochure. 
TIS POURD, 450 Seventh, New York 


104 RESORTS | & TR, TRAVEL 

TRAVEL Agents Make $$$58,. Exciting. 
Booming Careers! Easy Home-Study 
Plan. Approved for eterans. Free! 
“Travel Career Kit" Write—North 
American School of Travel. PS, New- 
port. California 92663. 


"AMERICA BY CAR" names best 
places to eat and stay, Scenic routes. 
parks, historic sights. 170.000 word book. 
only $5.00. L. Williams, White Plains, 
Virginta 23883, 


105 MISCELLANEOUS 


— —____m6 OLE ie e at M ‘l o‘ ro. come 


BUILDING MIND POWER—Free In- 


formation—Carlile. Box 26, Reisters- 
town, Maryland 21136, ragni 
CHAMPAGNE & WINEM AKERS 


HANDBOOK using standard kitchen & 
household Equipment. Satisfaction suar 
anteed or money refunded. Send 53.98 
to: Etlon Assoc.. Box 145-A, Hales 
Corners, Wisconsin 53130, 


WINEMAKERS Special!!! Fermenta- 
tion Locks 3:51.00. Illustrated Catalog. 
$5.00 Credit Coupon Free. Werth Wine, 
Box 1902EA. Cedar Rapids, Iowa 52406. 


WINEMAKERS. Equipment Catalog. 
n es, Sample Yeast, Intepace Wine- 
loor 2-B. P.O. Box 11186, Phoenix. 
Arizona 85011. 
WINEMAKERS Yeast, Recipes. Cat- 
alog 25c. Kraus, Box 451N. Nevada. 
Missouri 64772. 


WINEMAKERS catalog—tree. Bac- 
chanalia, 273 Riverside Ave.. Westport, 
Connecticut 06880. 


FREE Vinyl Litter Bag. People's Drug 
Co., Dallas, Georgia 30132. 

COMPUTER punched holes in utility 
bills and  checks—know what they 
mean!!! Send $1.00 to Decoder. Box 125. 
Olney, Illinois 62450. (3B4). | 

ANTIGRAVITY. Experiment And 
Theory; Rushed—#$2.00, Intertech-3A2, 
Box 5373, Station-F, Ottawa. Canada. 


FANTASTIC Invention - Take our 
manual - Follow unbelievable instruc- 
tions - 60 seconds later, life-size oil por- 
traits of anyone, Guaranteed! Jnly 
$3.98: Jiffy Portrait. 1315 Ronan. Wilm- 
ington. California 90744, 


DRY CLEANER FOR HANDS. Needs 
no water and no towel. Rub on and the 
dirt rolls off, Smoothes and lanolizes. 
Keep a bottle in your desk, locker, tool- 
box, car, suitcase. Eight ounce applicator 
bottle, $1.50 postpaid. Margar Manu- 
facturing Labs, 249 Athens Blvd.. Buf- 
falo. New York 14223. 


SAVE Big Money On Television Re- 
pairs—Including Color! New Simple— 
Clear — Understanding Book — With 
Photos—Shows you How! Send $2.00 To- 
day. Pittari's, Dept. 1A3, 63-17 74 Street, 
Queens. New York 11379. 


MAKE Perfume! Essence and Recipes. 
$1.00. World Trade Service. Box 2765, 
Roanoke, Virginia 24001. 


=< 


U.S. $1000 BILLS!!! Obsolete exact rep- 
licas 6 for $2.95. National. Box 1391P. 
Clearwater, Florida 33517. 


WINEMAKERS: Free informative cat- 
alog, recipes. Arbolyn. Box 663, West 
Columbia, South Carolina 29169. 


FREE BOOK, Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
un Thurston Road, Rochester, N.Y. 


WINEMAKERS: Free illustrated cata- 
log of yeasts. equipment. Semplex. Box 
12276. Minneapolis. Minnesota 55412. 

NOW In two minutes just roll the 
pounds away with Trim Wheel. Send 
$5.00 Resident add  25c. Guarantee. 
Freedom House, 471 Power Road. Paw- 
tucket, Rhode Island 02860. 


IDENTIFICATION CARDS. SEND 
Stamped self-addressed envelope for 
samples. ECSP. P.O. Box 12117. Las 
Vegas. Nevada 89112. 


WINEMAKERS. ... Free Illustrated 
Supply Catalog of yeasts. Equipment, 
Recipes. Continental, Box 18223PS, In- 
dianapolis, Indiana 46218. 


WINEMAKERS: Free recipes, catalog. 
Texas Winecrafters, Box 4424, Wichita 
Falls, Texas 76308. 


SEE without being seen— Thru walls. 
doors. Protect yourself ! ! Two way mir- 
ror. Giant 8" x 10" size. Send 52.00 to- 
day... Guaranteed ! ! Miller Sales, 
Dept, E4, Box 2243, 
Colorado 81501, 


Grand Junction. 


WINEMAKING at home is fun and 
easy! Make any type of wine vou wish 
with Arborhouse supplies and equipment. 
Send for free catalog. ‘The Nation's 
Amateur Winemaking Supply Compa- 
ny." Arborhouse. Dept. 9. 8007 Douglas 
Avenue, Eacine. . Wisconsin 53402. 


SEE THRU DOORS without being 
seen! View unsuspecting subjects in total 
secrecy! Big 2-way mirror protects fam- 
ily, Send $2 today—guaranteed! Mirror, 
RA Pulaski. Dept. AA-4, Philadelphia 
1 È 


POLICE, be informed. Write ‘Today's 
Policeman." P.O. Box 594. Kansas City. 
Missouri 64141. for free brochure. 


WINEMAKING Plus Champagne. 
Amazing Recipes. Use kitchen Items. 
Complete Instructions $2.00, Guaranteed 
delicious or Money Back. Branch. Box 
4032PS, Waco, Texas 76705, 


—— - 


Se 


BOOKS on Antiques and their Prices. 
Free Circular! Period Books. Uniontown. 
Pennsvlvania 15401. 


——— oe 
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FARSIGHTED? 


NEARSIGHTED? 

No more glasses to wear! Latest discoveries! 
Eye training course will improve your vision. 
Are your eyes worth $3.95? Mail cheque to: 


GROSSI, Box 1061-AN. Postal Station ''A'' 
Toronto 1, Ont., Canada 


GUARANTEE: Eesults within ten days or 
your money back. 


WINEMAKING 


the fun hobby you can drink 
Kit $4.98 


* Saccharometer « Yeast Nutrient 
‘Instruction book « Air Lock 
«Siphon + Chemicals (3) 

ari > Imported Wine Yeast 


Free calalog & Recipes 


JIM DANDY WINE SUPPLIES 
BOX 30230:-N CINCINNATI, O. 45230 


HOIVIEWINE 


i lenis ier | 
ees Ds ere vag ua Sherrer aii cir yd 


SEND FOR FREE CATALOG 


Malt Saat Bawarian Yeast — Bottie Capa Capper - 
Hipdromalari — Hope — Wine T 


: mast Chaemicadg —- Clan- 
deg Alda — "Air Lacks — faccharormatars — Ürshées 

4 — Champages Costi — petas reple Cana — Fruit duite 
Canesniraias — Fereaeting Viiri — Previti — Barra 
— Cooper Cegda — Wiese Mili 


DANENBERGER'S BOX 276-S 
NEW BERLIN, ILLINOIS 62670 


AUTO* TRONIC THEFT GUARD 


The Auto—Tronic Theft Guard is an elec- 
ironie deactivator tà be used in cars and 


irucks, Ii prevents theft by making it Im- 
possible to jump starter, "hot wiring igni- 
tion, using master keys or other commen 


techniques of theft 

is easily installed in minutes with no 
drilling, wire splicing or alteration of exist- 
ing Wiring. Full Instructions included. 
Weight Three ounces, Only $6.95 each, This 
product is particularly useful in view of the 
alarming increase in car thefts, 


ADAMS ENTERPRISES 
4409 Manchester (113) 
St. Louis, Mo. 63110 


AM EXTERMINATING JOB IN A CAN 


SURE KILL 


MUST KILL 
ALL YOUR ROACHES AND WATERBUGS 
OR YOUR MONEY BACK 
CLEAN * ODORLESS * NO SPRAYING 
“AIl You Can Lose Is Your Roaches” 


SURE KILL ROACH KILLER is GERMAN 
Guaranteed by the manufactur- ROACH 
er to kil] all roaches or your 
money hack, when used ac- 
eordiniz ta directions, concen- 
Iratin one can to an averaire 
infested six to eirht room 
dwellinr. ODOR FREE. Only 
$3.75 postpaid . . . 2/$6.50, 


K & K ASSOCIATES, 


Hox 489, Ravenna, Ohio 44266 


na 
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106 PERSONAL 


23 SECRET Ways to Save up to 80^; 
on Light Bills. 51.00. Phase III. Box 
2598PS, Pompano Beach. Florida 33063. 


IMPROVE Your r IQ. | New book shows 
how, Only $2.00. IQ test $1.50, Both for 
just $3.00 Guaranteed! RSM Enter- 
prises, 12421 Venice Blvd.. =2PS01. Los 
Angeles, California 90066. - 


TATTOO REMOVI NG O 
WITH Chemical Do-It-Yourself Meth- 
od, No Needles Free Information: 
Atlanta Company. 907B  Beachpoint. 
Pickering. Ontario. 


FREE Mind-Power, Autosuggestion. 
Sleep-Learning Information. Crest, Box 


5229, M Mount. Royal. New Jersey 08061. 


SHAVEZE Revolutionary Miracle 
Shaving Lubricant. 250 Fantastic Shaves 
$2.00. Cimo Products. Box 741, Corona. 
New York 11313. 


INVESTIGATORS. Latest Electronic 
Aids. Free Literature. Clifton, 11500F 
NW ‘th Ave., Miami, Florida 33168. 


LOSING Hair? Balding? Dandruff? 
Free copyrighted booklet. Dr, Shiffer 
Laboratories, Dept. 533. Box 498. Punta 


Gorda, . Florida 33950, 


RECORD Telephone Conversations 
Privately Automatically. Leave Re- 
vorder Unattended, Robert's, Box 


49PSI, Parkridge. Illinois 60068. 


- odo "ros 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har- 
vest PS, Jefferson City, Missouri 65101. 


SECRET Plan Wipes Out All Debts. 
Get S600 to $25.000 relief, Clear credit. 
Free details, Counselor-16, Kerrville. 
Texas 78028. 


=== M MM ái 


“ROLE Others With Thoughts." 
iTelepathy) write: Clarion. Box 176956. 
Chicago 60 60690. 


| WIPE out debts! Anyone (bankrupts 
included) can have excellent credit in 45 
days and build a fortune. Free!!! Wealth 
Building, Box C-4, 8840 Hoyt Drive, 
Thornton, Colorado 80229. 


GAMES for THINKERS—Entertain- 
ing. Challenging, Educational! Request 
Catalog: Juno Royall, 516 Fifth Avenue. 
New York, New York 10036. 


DON'T DIE!! Without a will! Protect 
your love ones!! 2 Blank will forms 
Only!! $2 Guaranteed!! Order today!! 
. J. Caputo Co.. 2894 West Sth St.. 
Dept. 1-A-4. Brooklyn, New York 11224. 


PROTECT Your Family, Prepare vour 
will now! Portfolio (samples, blank 
forms, information) #$2.00. Will-9, Box 
299, Cary, Illinois 60013. 


OVERSEAS Jobs — Europe. South 
America, Australia, Far East. etc. 2000 
openings all trades. Construction, Office, 
Engineering, Sales, etc. $700 to $3.000 
month. Expenses paid. Free Informa- 
tion. Write: Overseas Jobs, Interna. 
lional Airport. Box  536-P, Miami, 
Florida 33146. 


CASH LOANS by mail! Up to $2,500 
on signature alone. No Collateral! Se- 
cret! Union Finance Company, 3608 No. 


16th St. Dept. PS, Phoenix, Arizona 
85011. TE 
DON'T DIE without a will! Legal 


Blank Will Form Protects Your Family 
Guaranteed! Only $2.00. Doreste, D14. 
Box 231, Holbrook. New York 11741. 


NOVELTIES, Gift Items. Vibrators. 
(Pencil Type) Complete With Battery. 
$2.95 Each. Novelty Gag Gifts for 
Adults. Send $1.00 for Sample or 25c 
for Price Sheet. Ideal. ux 666PS. 
Goodlettsville. Tennessee 37072 


1972 NEVADA sporting Wouke guide- 
book includes addresses. phone numbers. 
pictures, maps. $5. Talk of The Town 
Book Store, 2232 E, Charleston. Las Veg- 
as, Nevada 89104. Ash Nevada 89104. Ask | for free catalog. free catalog. 


Gel your bills 


WE CAN HELP YOU! 
We are not a loan company, so poor 
credit is no problem! (Maximum total 
debt accepted is $20,000.) 

Send your name and address. We'll mail more 
information and a CONFIDENTIAL application. 


UNITED SECURITY 


CORPORATION 


Dep't. PS-4, 36 Kennedy PI. ,Providence, R.I. 02903 


107 HEARING AIDS 


HUGE SAVINGS, Eliminate dealer 
markups. Free Trial Batteries whole- 
sale. Terms Arranged, Lloyvds-PSC. 
Rockford, Illinois 61108. 


HEARING Aids, Batteries. Wholesale. 
Free Literature. Supreme, Box 206W. 
Derrick « City. Pennsylvania 16727. 


HEARING Aids, 1 Batteries, Discount 
Prices. Rhodes. Box 518PS. Paducah. 


Kentucky 42001. 
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LIVE IN THE WORLD OF TOMORROW . 


. TODAY! NEW PRODUCTS, NEW MATERIALS, NEW IDEAS! 


ONUSUAC $ irsica: SCIENCE BUYS 


UNIQUE HARD-TO-FIND BARGAINS FOR FUN, STUDY OR PROFIT < 


Hor «um FEVING SAUCER KIT 


Giant 9 ft, model rises to 
amazing heights. Easy to 
assemble and launch. Use 
over and over, Low cost. 
Lots of fun, Can carry Lè 
Ih. objects with string teth- 
er. Fiy school colors at 
gamer, use for advertising, 
attach mirror—play *''&py in 
the «kw"*. Includes complete 
Instructions, 16 pre-cut #1 
, ARRE ao. white model paper fores, B 

MEAN ea red panels for portholes, 
Easily repaired if damage. 


Wire, cord, 


Stock No. T1,178M 2 we ee eee es .53.00 Pod. 
9 FT. HOT-AIR BALLOON KIT 


Stock Mo. 60,691N ..... bee ee o s ESO Ppd. 


“FISH” WITH si MANET 


Go treasure hunting m He 
bottom! Fascia, È 
sometimes profitable! Tie t 
line to our S5la-lb., Magnet 
drop it overboard in bay, 
river. lake or ocean. Troil 
it along bottom — your 
'"'trensure'' haul can be out- 
board motors, anchors. oth- 
er metal valuables, 51%-Ihb, 
Magnet is war surplus—<Al- 
nico WV type—Govy't cost 
Bot. Lifts over 150 Ibs. on 
land—frenter Weights un. 
der water. 
Stock Mo. 70,571M .........- 222222225 i, 00 Ppd: 
Stock No. 60,215M ...... 114 lbs. ......$ 5.75 Ppd. 
Stock No. 70,570N ......314 lbs, ......5 8.75 Ppd. 
.$33.95 FOB 


Stock No. B5, 152m sarsa 153 ibs, so & BOB 


MINIATURE WATER PUMP 


Wonderful for exneriments, 
miniature waterfalla, foun- 
tains, etc, Tiny (254” x 
134") electric motor and 
pump ideal for hobbyists, 
labs, schools, Pumps con- 
tinuous flow of water at 
rate of one pint per minute 
at a 12" head, With two 
'"D'" batteries in series, 
will pump up to Z4" high. 
Huns 4H hours on battery. 
: Works in 2 directions, Self- 
priming. 
Stock No, 50,345M .....^.- t Rt RR $2.50 Ppd. 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps 
Model. Up to 90 volts by 
turning crank, Use in high 
impedence relays, Charge 
ground & bring up night 
crawlers for bait or study, 
2 Alnico Magnets alone now 
worth more than original 
$15 gov't cost, 


No, 50,225N a lbs.) ......... $8.50 Ppd. 


n DIA. ST PARACHUTES! 


ni THE HEAL THING! . . , 
2 Kids and model rocketeers 
love them! Tie toy sal- 
diers to the shroud lines, 
toss ‘chute in the air antri 
watch it vently float to 
earth, In model rocketry 
it’s an ideal deployment 
chute for recoverable 
lose cones. These i-fi, 
diameter all-nvlon para- 
chuies with B shroud 
lines orlivinally cost the 
iov. about $5 each, We 
nifer 4 of them. each 
at a fraction of the cost. 


..53.00 Ppd. 


packed in a small cloth hag, 
Creat bux, grent fun! 
Stock No. P-41,680N 


SHOOT SKY & TAM 'SCOPE SIGHTS 


x l'oalaroidi Instrument As- 
iro Camera records what 
you sees in the heavens or 
under a microscope. You 
pet a permanent ieture 
in l1-min. or less, for val- 
uable data. Ko knowledge 
of photography eed eed 
for instant, quality pic- 
tures. Uses rerular Polar- 
old Land pack film, color 
or bik & white, Fits all 
standard eyepieces (uni- 
hk adapter is incl.]). 


'amerza (315x7L25x10') 
is rupred hi-impact plastic. With 10° cable release, 
1112x2" dia. focusing tube, 22-pi. instr. 

Stock No. 1819M ............-....--ee $71.95 Ppd. 


BUILD Pi P EMT WEATHER STATION 


Meteorology kit can glve 
you the know-how to 
check your predictions 
against official forecasts! 
Has remote reading ane- 
mometer w/windvane, Iri- 


door indicator board 
flashes neon, shows wind 
speed, direction, Safety 


power cord holds current 
to less than 1 ma, Also: 
sensitive air-tank barom. 
eter w/2-ft. indicator col. 
umn; sling paychrometer 
to measure rel. humidity: 
raln gauge that measures to 1/100th Inch: 100 ft. lead. 
in wire; cloud chart; forecasting manual. 

Stock Mo. 71,022M ..................»«* $13.95 Ppd. 


SCIENTIFIC CO. 
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GIANT MESSER BALLOON 


"Balls of fun'" for kids. 
traffic stoppers for stores, 
terrific for amateur meteor- 
bologist. Create a neighbor- 
hood sensation. Great back. 
yard fun. Exciting beach at. 
tractlon. Amateur meteor. 
ologists use to measure 
cloud heights, wind speed 
and temp. Made of heavy 
dutv neoprene. Inflate with 
vacuum cleaner or auto air 
hose: or localivo available 
helium for high rise, 


tock à è N... (8 Ft. diameter 2.00 Ppd. 
Stock No; 6$0:632N | m Ft. "diameter : ` 7.00 Ppa. 


na 


MR. WIZARD'S ECOLOGY LAB KIT 


Discover the fascinating 
world of microbes with this 
deluxe 1.000 experiment 
ecology kit...and how our 
waters would be choked with 
pollution and our lands inn 
dated w/waste products, 
dead plants and animals 
without then! Fully ilustrated 
36 pr bkit details huge vari. 
ety of experiments, Ideas. 
selence projects for all ares 
(children should have adult 
aupervision?. Contains ev- 


STRANE 3 shown—prof, lalware, chemicals, marnifier, 
tongs e 
Stock No. “TA, ETEN See A eet £25.50 Ppd. 


POWER HORN 


BLASTS A MILE 


Frighten prowlers, m BIB, 
viclous dogs with 118 de- 
cibels. Just press and this 
Freon powered pocket-sized 
hom can be heard a mile 
away to signal for help or 
fun, Great for hoating (ii 
floats). hiking, camping, 
hunting, seashore, rooting 
for vour team, Can be heard 
over trafic and constr. 
noises to sound fire drill, 
inch break ofr merone, 
Welfhs only T oz. hut con- 
tains up to 100 mile-piercing blasts. A real bargain. 
Stock No. 41,423M ........... aur wa a $3.25 Ppd. 


2 Refill Cartrs. (P-41,424N) .............. $2.75 Ppd. 


NEW! ELECTRONIC DIGITAL 
COMPUTER KIT! 


Solve problems. play ames, 


predict weather with this 
actual working model of 
giant electronic brains. 
Amazing new fun way to 
learn all about commuter 
programming . . . loric, 
decimal, binary SVATEINS. 
Laws of Sets—even io 
yar own programming 


after completing simplified 
116 page instructive hook- 
let. Includes stepesbv-sten 


assembly diagrams. Circuits 

easily changed. Renna 

from iluminated control 

punel. Sed: H- D" ‘batt. 

mot inmel.i. Rest model we've seen—for Home. schon, 
industry. 


No. 71,434M ......(11"X1215"x4*) ......531.50 Ppd. 


AMAZING NEW Wankel KIT! 


Thrill 10 the fun of baila: 
inf vour own sec.rthraouihn 
motorized model of revulu- 
tionary pistonless type en- 
gine . . a Only engine ex- 
peris economically 
modifiable to meet new poi- 
iution Standards. Replaces 
piston. evlinder, crank As- 
senmbhlies with rotating discs 
isections removed for fring 
chamtherst. smaller than 


comventiorni i fewer paris. 
irenster reliabllit«*. aime 
speed wW less horsepower. 
Fear: Flashing phucs, pubilior 
fan belt, stick-ehift on-off 
awiti. Reg 2—-1.5V nar. imet ined. 
Ho. 7T1,424NM [4.1 3" Ww" w gu) ...,... $6.75 Ppd. 


AMERICAN MADE gp PERIESTOR 


Projects illustrations up to 
d" x dla "—T—enlarges them 
to 35* x 30" if screen is 
Bla ft, from projector, larg- 
er pictures if screen is far- 
ther away. So film or nega- 
tives needed. Primarily 
Intended tor children, Pra- 
jects charts, diagrams, color 
or black-and-white in dark- 
ened room. 115 v A.C. . 

8 ft. cord and plug included. 
Size 12" x B" x 415" wide. 


Weight 1 lb. 2 ozs, Plastic 
CARE, 
Stock No, 7T0,199M ..........: 2.225225 ti Ppd.: 


BUTNUNSIEINAE TELESCOPE KITS 


Grind your own mirror for 
powerful telescopes. Kits 
contain fine annealed pyrex 
mirror blank. tool. abra- 
salves, diagonal mirror, and 
eyeplece lenses. Instru- 
ments vou build range in 
value from $75 to hundreds 
of dollars. 

41a" DIXMETEHR-——234" Thick 
Mo, 70.003M..510.75 Ppd. 
8&8" DIAMETER-——1" Thick 


Stock No. 70,004N ..... regos eee eee a i Ppd. 
B" DIAMETER— 13" Thick 

Stock No. 70O,008NM ............... s.s. 524.50 Ppd. 
10" DIAMETER—134" Thick 


Stock No. TO.006N “ " BÉ." B è " B did a B B © x 2... $44.50 FOB 


ORDER BY STOCK NUMBER 


Hours of fascinating fun. 
Just squeeze sides of plastic 
bottle . . , diver sinks, 
claws open. Release pres- 
sure, claws close, diver 
floats to top hopefully 
clutching your ''treasure'' 


With proper «kill play 
rames, actually *‘build’' 
niece aquadame. Domon. 


strates transmission of pres. 
sure by a liquid. Principle 
discovered hy 17th Century 
sclentlast-philosopher Descar- 
tes, Easy to use , demonstrate, Just add water, Great 
rift, desk accessory, Better buy Two, 

Mo. 71,570M 3/4"x3" Dia.) $5.75 Ppd. 


Use a m» mu 


3" ASTRONOMICAL Lohner 


See moon shots, orbits— 
stars, phases of Ventus, 
planets close up, 60 to 180 
power. Aluminized and over- 
coated diameter £/10 
prima mirror, ventilated 
cell, Equatorial mount with 
locks on both axes. 
Equipped with 60x eyepiece 
and mounted Barlow lens, 
Gx finder telescope, hard- 
wood tripod, Included FREE: 
“STAR CHART'': 272- e 


S. 8 8 b m kh m m u"u M 


STOCK NO. 80.1 ix 4 Lenci E ccnl 
STOCK NO, 85, 10SN 414" REFLECTOR `.. - $94.50 FOR 
STOCK NO. 85,086N 6" REFLECTOR ......$239.50 FOR 


VISIBLE va ENGINE 


Hours of fun! Get thrill of EU furere STIA 
building your own easily ns- È SIUE 

sembled engine from over 
23540 parta. en push starter 
und wateh it run. Crankshaft 
revolves, pistons move. 
valves open and close in 
sequence With spark. plugs. 
Does evervthing but burn 
oil. 14 «cale, molded in 4 
colors. Same motor used in 
MANY asuro-qpneeclhsnie courses. 
Excellent, easv.to-unmnder- 
stand "tech manual*^. 


Stock No. 70,448N RARE Tp Pod. 


HELIUM BALLOONS € A —— 


Anytime there's a. ballonn 
the alr is festive, Espercialiv 
when the **alr'" ix helium., 
which makes a balloon 
werkyv nnd adventurous. Now 
ere's 25 times the fun—— 
25 various colored balloons 
of 4, 5, 6 diameter when 
inflated. With them, a pres- 
surized (300 lbs/sq. in.) 
ean containing 25 liters of 
hellum to inflate ail 25. For 
adults or kids" parties, give- 
aways bazaars or just dem- | i 

‘lighter than air. Helium is a safe non-toxic 


onstrating 
inert fas. 
Stock Mo. T1.2B88M .............-.^--.2.2 33.00 Ppd. 


Official fly-them-yourself book 
of paper airplanes from SCI- 
ENTIFIC AMERICANS "Ist 
International Competition'", 
Includes plans of all winning 
entries, time-aloft ^ recorda, 
photos, technical data, com- 
mentaries. Has 20 unusual 
designs on perforated pages for 
easy trar-out. You won't be- 
lieve how some of them fyl 


Amusing. entertaining, 123 
pare, 9" x 1134", 
No. SIJIN ....... ...52.95 Ppd, 
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22525525, $4,95 Ppd. 
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MAIL COUPON FOR 


| GIANT FREE 
CATALOG! 


148 PAGES « MORE THAN 4000 | 
UNUSUAL BARGAINS! 


k 

Ne A 

| Completely new Catalog. Packed with huge 
| selection of telescopes, microscopes, binocu- 
lars, magnets. magnifiers, priems, photo com- 
[ 


ponents, ecology and Unique Lighting items, 
parts, kits, accessories—many hard-to-get sur- 
plus bargains. 100's of charts, illustrations. 
For hobbyists. experimenters, schools, industry. 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 08007 


| Please rush Free Giant Catalog ''N'' 

| RI LOT O A Tre 
li. — o —__——_—_—m 
| Cily........... a 1 A MM 


SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE 


=> 300 EDSCORP BLDG. 
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BARRINGTON, 


NEW JERSEY 08007 


" The secret is hot glue. 
It sets by cooling — instead of drying 
—in about 20 seconds. With a strong, 
) complete bond in just 30 seconds. No 
i waiting. No clamping. Just draw a bead 
| of hot glue, press together and in 30 
> seconds the job's done. 


Any gluing job is easier with the 
/ Weller Glue Gun. It loads simply and 
t feeds automatically. It's lightweight and 
3 easy to handle. There's even a light 
j that comes on automatically to tell you 
¢ when the glue's hot. It also illuminates 
( your work. 


At the work bench, the Weller Glue 
)Gun lets you glue as you work. The 
3 exclusive positive cut-off tip eliminates 
)drips. You glue more cleanly, more 
] precisely than ever before. (It's practi- 
3cally like using a ballpoint pen.) And 


Weller Glue Sticks bond wood, glass, 
porcelain, pottery, ivory, linoleum, fiber- 
glass, even concrete. 

And since the adhesive is both flex- 
ible and waterproof you can even mend 


drop in Weller Caulk Sticks and you 
can caulk boats, bathtubs, gutters, 
leaders — you name it. 
ý v Our Soldering Gun revolutionized 

a handbag. Or a slicker. Just repair and soldering, Our Glue Gun is a whole 
wear. Great for plastic, rubber, leather new way to glue. Once you try it, you'll 
and cloth. stick with it. See it now where fine tools 

At $10.95 the Glue Gun Kit makesa are sold. 
great gift. Especially for the man who Y 
has everything and half of it's broken. 
It comes in a sturdy case with a port- 
able bench stand, seven free glue 
Sticks and seven free caulk sticks. 

With a Weller Glue Gun you'll fix 
things you never thought possible. Just 
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CRESCENT - KENTOOL- LUFKIN - WELLER 


© 1971, Browh & Williamson Tobacco Corp. 
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If you think all menthols taste alike, 
try the taste of extra coolness. 
Come all the way up to KGDL. 


18 mg. "tar," 1.4 mg. nicotine 
av. per cigarette, FTC Report Aug. 71. 


